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 Abstract 
Emerging evidence suggests that preschool children (ages three to five years) spend 
only a small proportion of their day being physically active. Yet current understanding 
of the correlates of physical activity in the preschool population is hampered by a 
number of methodological issues including small homogenous samples, different 
measurement instruments and differences in reporting of outcomes. Little is known 
about which factors might be associated with preschool children’s physical activity, 
and previous studies have primarily focused on a small number of correlates in one 
context such as the home or preschool. No known research has investigated the 
multidimensional correlates of preschool children’s physical activity. Attempts to 
increase preschool children’s physical activity through intervention must be founded 
in a solid knowledge of the correlates of that activity if they are to be successful. This 
thesis makes a unique contribution to the extant body of knowledge relating to 
preschool children’s physical activity. It aims to address some of the shortcomings of 
current research to provide a more comprehensive understanding of the 
multidimensional correlates of preschool children’s physical activity which span the 
three domains of the social ecological model. To achieve this aim, the research 
reported in this thesis includes a qualitative study, two methodological studies and a 
cross-sectional study. 
The first study used qualitative research methodology to explore parental perceptions 
of the factors which are important to their preschool children’s physical activity. In 
total, 23 mothers of preschool children participated in semi-structured focus groups, 
and many previously unidentified potential correlates were discussed. For instance, 
mothers discussed factors such as the child’s individual predisposition to be physically 
active, the mothers’ level of tiredness and energy, the importance of preschool 
children having someone to be active with, and factors which make playgrounds 
appealing to mothers and young children. Many of the issues discussed had not been 
previously identified in the literature. The findings of the qualitative study supported 
the use of a social ecological model (SEM) as a framework through which to 
understand the correlates of preschool children’s physical activity. Further, those 
Abstract 
 
findings were used to inform the development of a comprehensive parent survey on 
potential multidimensional correlates of preschool children’s physical activity. 
Secondly, a methodological study of 47 parents assessed the test-retest reliability of 
the parent survey which was purpose-designed, based on extant literature and findings 
of the first study, for use in the final and main study of this thesis. Findings indicated 
that most items displayed moderate or better reliability. In total, 90% of the items 
assessed, including composite scores, showed acceptable reliability. Those items with 
poor reliability were not included in analyses in the final cross-sectional study. A 
further methodological study investigated the amount of accelerometry data required 
to reliably assess preschool children’s physical activity. Measurement of preschool 
children’s physical activity is still an emerging field and methodologies are still 
developing; therefore it was necessary to investigate the reliability of the accelerometry 
data prior to analysis. It was determined that to assess total physical activity (that is, 
physical activity across both week and weekend days) data for at least three week days 
and at least one weekend day was required. In addition, each of those days required 
data to have been recorded for at least 50% of the possible wear time which was 
determined by the child’s usual number of waking hours. Reliability was also assessed 
for the time the child was at preschool/childcare (during care hours) and the time, on 
week days, that the child was not at preschool/childcare (outside care hours). It was 
determined that a minimum of two periods of during care hours with data for at least 
50% of the possible wear time (determined by the time the child was at preschool/ 
childcare) were required to achieve a reliable estimate of during care hours physical 
activity. Additionally, two periods of outside care hours with data for at least 50% of 
the possible wear time (determined by subtracting time at preschool/childcare from 
child’s usual waking hours) were required to achieve a reliable estimate of outside care 
hours physical activity. These criteria were applied to analyses in the cross-sectional 
study. 
Finally, a cross-sectional study consisting of 516 children and their parents, recruited 
from socio-economically diverse areas of metropolitan Melbourne, assessed preschool 
children’s physical activity and correlates of that activity. Accelerometers were worn 
by the children during their waking hours for an eight day period and parents 
completed the purpose-designed survey assessing potential correlates of preschool 
children’s physical activity. Percent of time in physical activity (light, moderate and 
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vigorous intensities) for total (week and weekend days combined), week day, weekend 
day, and during and outside care hours were the primary outcome variables. A total of 
364 children, 204 boys and 160 girls, met the inclusion criterion for accelerometry 
data for total physical activity. Descriptive analyses revealed that boys and girls spent 
17.3% and 15.7% of their time in physical activity, respectively, and that boys spent a 
significantly higher percent of their time being active than girls. No differences were 
evident between socio-economic groups.  
As the outcome variables did not meet the assumptions for regression, generalised 
linear modelling was used to explore the associations between potential correlates and 
physical activity. In multivariable analyses, it was evident that the correlates of physical 
activity varied between boys and girls, and also between the period of the week (week 
day, weekend day, during and outside care hours) being assessed. Additionally, 
correlates from each of the domains investigated (individual, social and physical 
environments) were represented in most of the multivariable models, suggesting that 
the correlates of preschool children’s physical activity are multidimensional. However, 
substantially more correlates from the individual and social environments remained 
significant in the models compared with correlates from the physical environment. 
This may suggest that individual and social correlates may be relatively more 
important to preschool children’s physical activity than physical environment 
correlates.  
Overall, the findings from the cross-sectional study showed that the correlates of 
physical activity vary between boys and girls, and also between the physical activity 
outcome (e.g. week day vs. weekend day) being investigated. There was little 
consistency between correlates. However, each one year increase in age was 
consistently associated with approximately 10% less time in all physical activity 
outcome variables except during care hours physical activity for both boys and girls. 
Parents who agreed that they would like to see their child do more physical activity 
had sons who spent significantly less time in total, week day and outside care hours 
physical activity than sons of parents who did not agree with that statement. Parents 
who agreed that their child preferred to spend time inside/drawing/doing craft had 
daughters who spent a significantly lower percent of time in all physical activity 
outcome variables except during care hours physical activity. No other correlates 
showed consistency between boys and girls or physical activity outcome variables. 
Abstract 
 
Together, the findings of the qualitative and cross-sectional studies in this thesis 
clearly show that the correlates of preschool children’s physical activity are 
multidimensional and vary between boys and girls. Additionally, these findings show 
that the SEM is an appropriate framework through which to explore and understand 
those correlates, and as such is also likely to be useful in developing interventions to 
increase and support physical activity in preschool children. Such interventions should 
address correlates across all domains for the greatest chance of success, and should 
include sex-specific strategies to address differences in correlates between boys and 
girls. 
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Chapter One 
Introduction 
It has long been recognised that physical activity provides a protective benefit against 
many health conditions (US Department of Health and Human Services (USDHHS), 
1996; Warburton et al. 2007; Warburton, Nicol & Bredin 2006). Further, young 
children have been believed to be inherently physically active through their natural 
behaviours of play, exploration and everyday activities, and possess a strong drive for 
motor activity (American Academy of Pediatrics: Committee on Sports Medicine and 
Fitness 1976). However, evidence now strongly supports the contention that 
preschool children (age three to five years) do not engage in sustained bouts of 
physical activity (Bailey et al. 1995; Benham-Deal 2005) and that many preschool 
children spend large amounts of their time being sedentary (Alhassan, Sirard & 
Robinson 2007; Cardon & De Bourdeaudhuij 2008; Kelly et al. 2007; Tucker 2008).  
In light of concerns about preschool children’s physical activity, several countries have 
established physical activity recommendations. Commonly used to estimate the 
prevalence of sufficient physical activity, the United States’ preschool guidelines 
recommend two hours or more of physical activity (one hour of structured and one or 
more hours of unstructured physical activity) per day (American Alliance for Health 
2002). More recently, Australian recommendations have suggested that preschool 
children should engage in three hours or more of physical activity of any intensity 
throughout the day (Department of Health and Aging (DoHA) 2009). Estimates of 
adherence to the United States’ guidelines vary, and few studies have reported 
adherence to the Australian recommendations due to their recent publication. Further, 
the factors which correlate with preschool children’s physical activity have been 
inadequately investigated, and no research has undertaken a multidimensional 
investigation of those factors. 
Chapter One: Introduction 
Page 2 
The behavioural epidemiology framework has previously been used as a basis to 
examine physical activity (Sallis & Owen 1999). That framework is primarily 
concerned with behaviours which may be linked with disease, such as smoking, 
dietary consumption and physical activity. In this thesis, the behavioural epidemiology 
framework is used to explore preschool children’s physical activity. Sallis and Owen 
(1999) proposed that the behavioural epidemiology framework comprises five phases. 
The links between physical activity and health are established in phase one. Phase two 
focuses on developing methods to accurately assess physical activity. The focus of 
phase three is identifying factors which may correlate with physical activity 
behaviours. Evaluating interventions aimed at increasing physical activity is covered in 
phase four. Finally, phase five is concerned with the processes of translating research 
into practice. This thesis is primarily concerned with phase three, investigating 
correlates of physical activity. Additionally, this thesis examines the amount of data 
required to reliably estimate physical activity in preschool children, thereby also 
contributing to phase two of the behavioural epidemiology framework. The findings 
of this thesis may be used to inform the development of interventions. 
The aim of this thesis is to examine potential multidimensional correlates of preschool 
children’s physical activity. Four studies, including a qualitative study using focus 
groups, two methodological studies, and a cross-sectional study, are presented in this 
thesis, which comprises 11 chapters. In Chapter Two, data which highlight the 
importance of being physically active in childhood are discussed, as well as the 
amount of physical activity in which preschool children should participate. The issues 
and complications associated with measuring preschool children’s physical activity are 
discussed in detail, and the extant literature which examines correlates of physical 
activity in preschool children is explored from a social ecological perspective 
(Bronfenbrenner 1979; Davison & Birch 2001).  
Chapter Three describes the first study involving formative research exploring the 
correlates of preschool children’s physical activity. That chapter discusses a qualitative 
study designed to explore parental perceptions of potential correlates of physical 
activity. The results of that qualitative study were used to inform the development of a 
comprehensive survey to explore potential multidimensional correlates of preschool 
children’s physical activity in the cross-sectional study.  
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Chapter Four describes the methodological details of the cross-sectional study. That 
chapter outlines methods used to collect data from participating parents and their 
preschool children. Additionally, the constructs of the parent survey are discussed and 
response rates are reported. The first methodological study is also included in Chapter 
Four. That methodological study involves a detailed examination of the methods used 
to determine the amount of physical activity data required to reliably estimate 
preschool children’s physical activity using the ActiGraph GT1M accelerometer. 
Chapter Five presents the details of the second methodological study which describes 
the development and reliability of the parent survey designed to assess potential 
multidimensional correlates of preschool children’s physical activity.  
Chapters Six to Ten present the findings from the cross-sectional study. Chapters Six 
to Nine present descriptive statistics for variables at each of the levels of the social 
ecological model (SEM): individual correlates are presented in Chapters Six and 
Seven; parental and social correlates are presented in Chapter Eight; and physical 
environment correlates are presented in Chapter Nine. Chapter Ten then presents 
multidimensional analyses exploring associations between correlates at each level of 
the SEM found to be significantly associated in bivariable analyses and preschool 
children’s physical activity. More details about the specific variables covered in each of 
the chapters are provided below.  
Chapter Six explores the characteristics of preschool children’s physical activity. That 
chapter describes what percent of the day preschool children spend being sedentary 
and in different intensities of physical activity. Biological and demographic 
characteristics of the participants are also presented and differences in physical activity 
by those characteristics, including sex and socio-economic position (SEP), as well as 
differences by day of the week, and during and outside care (preschool/childcare) 
hours are examined. The percent of children meeting the recent Australian physical 
activity recommendations for preschool children (DoHA 2009) is examined.  
Potential individual level correlates of preschool children’s physical activity are 
explored in Chapter Seven. That chapter investigates associations between 
behavioural and psychological variables with physical activity. Behavioural variables 
include children’s participation in organised and non-organised activities, active 
transport and time outside. Psychological variables explored include children’s 
preference for active behaviours, requests to be active and individual constraints (such 
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as not having enough energy). Associations between those behavioural and 
psychological variables with physical activity are explored. Potential parental and 
social correlates are investigated in Chapter Eight. These include role-modelling, 
parental constraints and preferences, rules, attendance at social gatherings, 
companionship during activity, logistic support and encouragement. Associations 
between each of these variables and preschool children’s physical activity are also 
explored. 
Broader physical environment correlates are investigated in Chapter Nine. That 
chapter discusses various aspects of the home physical environment, including yard 
size, fencing and availability of toys and equipment. Characteristics of the 
neighbourhood environment are discussed, including playground availability and 
suitability, support of active transport and use of active play spaces. Associations 
between characteristics of home and neighbourhood environments with preschool 
children’s physical activity are presented. 
Chapter Ten examines individual, social and environmental correlates simultaneously. 
That chapter incorporates the correlates identified as significantly associated with 
preschool children’s physical activity in Chapters Six to Nine, and simultaneously 
enters them into multivariable models to determine the relative influence of each. This 
examination of a combination of individual, social and environmental variables and 
their association with preschool children’s physical activity makes a unique 
contribution to our understanding of preschool children’s physical activity.  
Chapter Eleven provides an overview of the findings and discusses the strengths and 
weaknesses of the research. Implications for future research and interventions are also 
discussed. 
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Chapter Two 
Literature Review1 
2.1 Introduction
The aim of this chapter is to review the existing literature which investigates preschool 
children’s physical activity. The chapter begins by defining physical activity and briefly 
discussing the health implications of physical activity. The chapter then briefly 
explores how physical activity tracks from childhood and into adulthood. The 
characteristics of preschool children’s physical activity and approaches to its 
measurement are discussed. Recommendations about how much physical activity 
preschool children should be participating in are examined. Estimates of the current 
prevalence of preschool children meeting those recommendations are discussed, and 
theories used to understand correlates of preschool children’s physical activity are 
explored. An in depth examination of reported correlates of preschool children’s 
physical activity is followed by identification of issues and challenges in the field. 
Finally, the aims of this thesis are presented. 
2.2 Defining physical activity 
2.2.1 Definitions for adults 
Definitions of physical activity for adults were published in 1985 (Caspersen, Powell 
& Christenson 1985) and have been widely accepted. Physical activity, exercise, 
physical fitness and sport are terms that are often used synonymously, yet they refer 
to quite different constructs. Physical activity can be defined as “any bodily movement 
produced by skeletal muscles that results in energy expenditure” (Caspersen, Powell & 
Christenson 1985:128), and can be measured in either kilojoules or kilocalories. As 
this definition encompasses even minor muscular movements, a more practical 
definition is “locomotor physical activity, or that involving the larger muscle groups to 
                                                 
1 Parts of this chapter have been published as: Hinkley, T, Crawford, D, Salmon, J, Okely, AD & 
Hesketh, K 2008, 'Preschool children and physical activity: a review of correlates', American Journal of 
Preventive Medicine, vol. 34, no. 5, pp. 435–41 (see Appendix A.1). 
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move the body around or to apply force to objects” (Fox & Riddoch 2000:498). 
Exercise is a subcategory of physical activity, where the activity is “planned, structured, 
repetitive, and purposive in the sense that improvement or maintenance of one or 
more components of physical fitness is an objective” (Caspersen, Powell & 
Christenson 1985:128). Physical fitness, quite distinctly from the above two constructs, 
is “a set of attributes that people have or achieve” (Caspersen, Powell & Christenson 
1985:128), including components such as cardio respiratory endurance, muscular 
strength and flexibility. An individual may have high levels of physical fitness in one 
or more components, but not necessarily all, simultaneously. Sport involves structured 
physical competition, usually involving rules. Physical activity can be performed across 
several domains: active transport, occupational, domestic and leisure. 
2.2.2 Definitions for children 
There are no specific definitions of physical activity, exercise, fitness or sport for 
children. For the purposes of this thesis, those definitions outlined above for adults 
are used. Additionally, physical activity, as the overarching construct, is the focus in 
this thesis. Children’s physical activity can include play, sport, physical education, and 
active transport. With respect to children, sport usually involves competition, training 
and adult supervision (Booth et al. 2002). 
2.3 Implications of physical activity for health 
2.3.1 Adult physical activity and health  
Lack of sufficient physical activity is associated with many health complications, 
including obesity, diabetes, hypertension, cancer and heart disease (Sallis & Owen 
1999) and is a significant contributor towards the burden of disease (Mathers et al. 
2001). In the USA, between 30% and 48% of adults are sufficiently physically active, 
and between 13% and 41% engage in no physical activity at all (Carlson et al. 2009). 
The most recent national surveys in Australia report that 46% of adults achieve 
sufficient physical activity for health and 15% were inactive (that is, participate in no 
physical activity) (Bauman et al. 2003). More recent state surveys have shown small 
increases in prevalence of sufficient physical activity in New South Wales (51% 
sufficiently active) (Chau et al. 2008) and Queensland (53% sufficiently active) 
(Vandelanotte et al. 2010).  
Physical inactivity is the second leading cause of population ill-health in Australia and 
causes 6.7% of the total disease burden, second only to tobacco (Mathers et al. 2001). 
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That burden is higher than the burden directly attributable to obesity (4%) and illicit 
drugs (1.8%) combined (Mathers et al. 2001). Additionally, economic modelling of 
estimates of public health costs attributable to insufficient physical activity in Australia 
in 2007 were just under $1.5 billion (Econtech Pty Ltd 2007). 
Physical activity is inversely related to mortality from cardiovascular disease (Tjonna et 
al. 2009), all-cause mortality (Byberg et al. 2009; Lollgen, Bockenhoff & Knapp 2009), 
metabolic syndrome (Dunstan et al. 2005), obesity (Cameron et al. 2003), some 
cancers, hypertension and osteoporosis (Warburton, Nicol & Bredin 2006). Physical 
activity has also been shown to provide beneficial effects against depression (McPhail 
2006) and anxiety (Saxena et al. 2005), and may aid the psychosocial health of people 
with schizophrenia (Saxena et al. 2005). Social benefits of physical activity include 
learning appropriate social and emotional behaviours (Ewing et al. 2002), and 
participation in team sports may bring a greater sense of cohesiveness to a community 
(Shilton & Naughton 2001) as well as assisting in bridging differences between 
individuals and groups (Gatz, Messner & Ball-Rokeach 2002). From an industrial 
perspective, participation in physical activity may assist in enhancing corporate 
images, increase worker satisfaction and productivity, and decrease absenteeism, 
employee turnover, and the industrial injury rate (Shephard 1990).  
It is well acknowledged that insufficient physical activity in a population has 
substantial implications for public health, with respect to both individual health and 
financial burden. The benefits of physical activity for adults have been widely studied 
for many years, and are well understood and accepted. For children and young people, 
the evidence about health benefits of physical activity is less well established. 
2.3.2 Childhood physical activity and health  
It has been proposed that the outcomes of childhood physical activity may be evident 
in childhood health, adult health or adult physical activity (Blair et al. 1989), however 
current evidence of the benefits of physical activity to children’s immediate and long-
term health is inadequate. Many of the health risks associated with insufficient 
physical activity, such as cardiovascular disease and cancer, do not develop until 
adulthood (Livingstone et al. 2003). However, other health risks associated with 
insufficient physical activity in adulthood, such as obesity (Wang & Lobstein 2006) 
and diabetes (Pinhas-Hamiel & Zeitler 2005), are becoming more prevalent in 
children. A recent review of the association between physical activity and adiposity in 
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children and adolescents found that 79% of studies reported a significant negative 
association between childhood adiposity and physical activity (Jiménez-Pavón, Kelly 
& Reilly 2010). However, few studies had investigated physical activity and adiposity 
in preschool children (five were identified) and evidence of a dose-response 
relationship remains to be determined (Jiménez-Pavón, Kelly & Reilly 2010). Research 
suggests that physical activity may help to protect against cardiovascular disease risk 
factors in children and adolescents (Andersen et al. 2006; Raitakari et al. 1994), 
however no associations have been found in children younger than school age 
(Klesges, Haddock & Eck 1990). Nonetheless, high levels of vigorous activity (around 
30 minutes/day or higher), coupled with less television viewing (less than two 
hours/day) has been shown to be inversely associated with obesity in children as 
young as five years (Janz, Burns & Levy 2005). Additionally, being physically active 
aids in normal physiological development, such as strengthening bones (Morris et al. 
1997). Further, preschool children who spend more time being vigorously active have 
been shown to have greater site-specific bone mineral content, bone mineral density, 
and total body bone mineral content and area than less active children (Janz et al. 
2001). 
Children and adolescents may also benefit from improvements to their psychosocial 
health as a result of being physically active. Positive associations have been reported 
between high physical activity levels and positive parent-child relationships, while 
inverse associations were reported between physical activity levels and drug use and 
depression in adolescents (Field, Diego & Sanders 2001). Additionally, children’s 
physical self-perception (Tomson & Cuddihy 2002) and self esteem (Tomson & 
Cuddihy 2002; Tremblay, Inman & Willms 2000), and youths’ self-esteem and self-
concept (Boyd & Hrycaiko 1997) have also been shown to be positively associated 
with physical activity. Participation in sport may also allow children to develop social 
and life skills, thereby assisting them to succeed in their daily environments including 
family, school and work (Danish 2002). 
Physical activity has also been associated with student behaviour. Improved classroom 
behaviour (Dwyer et al. 1979), school ratings of scholastic ability (Dwyer et al. 2001), 
fewer disciplinary problems, improved social and academic self-concept, educational 
aspirations, school attendance (Ewing et al. 2002), and improved concentration and 
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focus (Taras 2005) have all been reported to be positively associated with physical 
activity or sport participation.  
Therefore, physical activity has a number of positive health and other outcomes for 
children. However, evidence linking physical activity during childhood with adult 
health is scant. Adolescent fitness has been shown to correlate moderately with body 
fatness indicators, but not with cardiovascular disease (CVD) risk factors, in 
adulthood (Eisenmann et al. 2005). Generally, the few cohort studies which have 
examined associations between physical activity or fitness in children or adolescents 
and adult health have reported few significant findings (Eisenmann et al. 2005). 
Therefore, there is some support for the proposition of a link between child physical 
activity and child health, but the proposition of a link between child physical activity 
and adult health is not supported, primarily due to lack of evidence. Cohort studies 
are required to further investigate that contention. 
Blair et al. (1989) also proposed that child physical activity is associated with adult 
physical activity. To assess that proposition, the following section discusses evidence 
from studies which track physical activity behaviours across time to determine the 
stability of those behaviours.  
2.3.3 Tracking of physical activity 
Tracking refers to the stability of a behaviour across time (Bloom 1964) or the relative 
rank that an individual holds for a given behaviour within a group over time (Malina 
1996). Tracking behaviours is necessary for the purposes of prediction and 
determination of stability of behaviours (Malina 1990). Investigations into the tracking 
of physical activity over the lifespan are inconclusive and contradictory, with most 
studies following participants for only a few years, thereby providing little 
comprehensive understanding of long term patterns of physical activity behaviours.  
Evidence does exist suggesting that physical activity tracks weakly from childhood and 
adolescence into (Campbell et al. 2001; Kemper et al. 2001) and during (Malina 1996, 
2001) adulthood. Generally, studies report decreasing levels of physical activity in 
individuals across the life span. When physical activity participation is ranked by 
group, that is, individuals with similar levels of physical activity are grouped together 
and compared with other groups, slightly higher levels of tracking become evident. 
For instance, Kelder et al. (1994) reported that individuals who were in the highest 
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tertile of physical activity participation in Year 7 were likely to be in the highest tertile 
again in Year 12, despite the fact that their overall level of participation may have 
dropped. Therefore, while physical activity levels may decline, those individuals who 
are initially more physically active tend to remain so in comparison to their peers. 
Common to all tracking studies is the finding that physical inactivity tracks more 
strongly than physical activity (Janz, Burns & Levy 2005; Janz, Dawson & Mahoney 
2000; Malina 1996).  
Physical activity behaviours are established in early childhood (Birch & Fisher 1998). 
During that period, young children have the opportunity to develop fundamental 
movement skills which are the building blocks for more complex movement skills in 
later childhood (Gallahue & Ozmun 2006) and have been shown to be positively 
associated with physical activity (Cliff et al. 2009; Fisher et al. 2005a; Williams et al. 
2008). Therefore, it is important that preschool children have adequate opportunities 
to participate in physical activity to support the development of their fundamental 
movement skills and provide a solid foundation for participation in physical activity 
throughout life.  
Reported correlations for physical activity tracking from three to five years of age are 
moderate (r=0.29 to r=0.41) at best, indicating that physical activity may track weakly 
to moderately during the preschool period (Kelly et al. 2007; Taylor et al. 2009). 
However, as with studies in older children, sedentary behaviour (typified by very low 
energy expenditure (Biddle et al. 2004; Owen et al. 2000)) is reported to track slightly 
more strongly than physical activity (r=0.40 to 0.48), and television viewing time 
tracks even more strongly and consistently (r=0.56) (Taylor et al. 2009). There is 
limited evidence tracking physical activity from the preschool period through the 
transition to school, however one recent study found a significant decline in the 
number of steps (measured by pedometer) and physical activity (measured by 
accelerometer) following the transition from preschool to school on both week and 
weekend days (Sigmund, Sigmundova & El Ansari 2009).  Such findings reinforce the 
importance of ensuring healthy levels of physical activity are established at an early 
age and of strategies being implemented to maintain physical activity during the 
transition to school. 
In summary, evidence shows that physical activity behaviours track at low levels 
across the lifespan. However, there are relatively few studies which track physical 
Chapter Two: Literature Review 
Page 11 
activity, particularly from a young age such as the preschool period. Measurement of 
physical activity is a difficult and complex issue, possibly made more difficult by the 
sporadic nature of preschool children’s physical activity. Difficulties arise in tracking 
studies because of those complexities. Multiple methods are available to measure 
physical activity participation. Section 2.4 discusses the characteristics of preschool 
children’s physical activity, and the methods available and suitable for measuring that 
activity. 
2.4 Characterising and measuring preschool children’s 
physical activity 
2.4.1 Characterising preschool children’s physical activity 
The characteristics of children’s physical activity are quite distinct from those of 
adults. Children are inclined to have shorter bursts of moderate to vigorous physical 
activity more frequently during the day, followed by rest periods, and are less likely 
than adults to participate in sustained activities (Bailey et al. 1995; Benham-Deal 2005; 
Burdette & Whitaker 2005b).  
Children accumulate their physical activity in a number of ways. For instance, children 
engage in informal play, which, when undertaken outdoors, can provide substantial 
levels of physical activity (Kohl & Hobbs 1998). Older children (10-12 years) may be 
more likely to participate in structured activities such as jogging and organised sports 
(Fox & Riddoch 2000; Telford et al. 2005), and may walk or cycle for transport (Fox 
& Riddoch 2000). Younger children (5-6 years) may be more likely to participate in 
play and unstructured activities such as using playground equipment, skipping and 
playing tag or chasey (Telford et al. 2005). Much of the activity in which children 
younger than five years of age engage is informal play, often referred to as physical 
activity play (Pellegrini & Smith 1998).  
Physical activity play includes activities such as running, climbing, chasing and play 
fighting (Pellegrini & Smith 1998). Children aged three to five years also typically 
engage in exercise play, distinguished by gross locomotor movements with physical 
vigour, and rough and tumble play, such as wrestling, grappling, kicking and tumbling 
(Pellegrini & Smith 1998). Play is spontaneous and used by children to entertain 
themselves, as well as providing an optimal environment for brain development 
(Burdette & Whitaker 2005b).  
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Therefore, children aged three to five years tend to get most of their physical activity 
through play and non-structured activities, in short, spontaneous bursts. The 
characteristics of preschool children’s physical activity – spontaneous, intermittent 
and sporadic – make it difficult to accurately measure. A range of instruments have 
been used to capture various aspects of preschool children’s physical activity and 
these are discussed below. Additionally, discussion in the remainder of this chapter 
focuses on preschool children, their physical activity, and related concepts. 
2.4.2 Measuring physical activity in preschool children 
Instruments to measure physical activity in preschool children can be broadly 
categorised into subjective and objective measures. This section provides an overview 
of the key approaches of each of these methods with respect to the preschool 
population. 
Subjective methods 
Subjective methods of measuring physical activity include proxy-report physical 
activity recall, surveys, and diaries. For preschool children, proxy-report methods are 
generally completed by a parent or care-giver. They typically rely on the respondent 
retrospectively recalling the child’s physical activity over a given period of time, or, in 
the case of diaries, recording activities as they occur.  
Physical activity recall requires the respondent to record their recollection of the 
child’s participation in physical activity. Recall may be in the form of a written diary or 
survey, or a verbal, one-on-one interview.  Surveys may differ on many aspects, 
including the time period for data collection, the type of activities included and the 
length and complexity of the instrument (Dishman, Washburn & Heath 2004; Trost 
2007). These methods rely on the respondent’s memory, which may not provide an 
accurate record, to recall the child’s past physical activity participation. Additionally, 
proxy-report measures rely on respondents’ awareness of the actual activities the child 
has taken part in to provide an accurate report. Over- or under-reporting of time 
spent participating, incorrect allocation of activities, particularly intensity of an 
activity, or failing to record an activity are also limitations of these methods (Freedson 
& Evenson 1991).  
Strengths of using proxy-report methods of data collection include ease of 
administration in large studies, low participant burden and cost-effectiveness (Oliver, 
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Schofield & Kolt 2007). Additionally, proxy-report methods can capture data not able 
to be recorded by objective means, including the context in which the behaviour was 
undertaken, social interactions and also have the ability to characterise the type of 
physical activity being undertaken (Trost 2007). 
Objective assessment methods 
Objective assessment methods of physical activity include direct observation, use of 
accelerometers, heart rate monitors, pedometers, direct and indirect calorimetry and 
doubly labelled water (Freedson 1992; Oliver, Schofield & Kolt 2007; Trost 2007; 
USDHHS, 1996). The most commonly used methods in preschool children include 
direct observation, pedometers and accelerometers (Oliver, Schofield & Kolt 2007). 
Direct observation requires participants to be observed or videotaped by a trained 
researcher who records activity, including type, duration and intensity, at specific time 
intervals, possibly as frequently as every five or 10 seconds (Freedson 1992). Validated 
systems for direct observation of preschool children include Children’s Activity 
Rating Scale (CARS), Observational System for Recording Physical Activity in 
Children-Preschool Version (OSRAC-P), Behaviors of Eating and Activity for 
Children’s Health Evaluation System (BEACHES) and Fargo Activity Timesampling 
Survey (FATS) (Oliver, Schofield & Kolt 2007). Direct observation is particularly 
useful in obtaining information about physical activity in natural settings, allows for 
data on context, social interactions and type of activity to be captured, is largely 
unobtrusive and has been recommended as a complement to other objective 
methods, particularly accelerometry (Pate, O'Neill & Mitchell 2010). However, the 
method is labour and resource intensive, and issues surrounding observer coding and 
subjectivity can arise (McKenzie 1991; Oliver, Schofield & Kolt 2007). Additionally, 
as children often engage in physical activity in a variety of settings, it can be difficult 
to record overall physical activity (USDHHS, 1996).  
Pedometers and accelerometers directly assess movement, are more sensitive to 
variation in physical activity, and are more likely to provide an accurate, objective, 
record than proxy-report methods (Freedson 1992). Pedometers are relatively low 
cost, making them suitable for large-scale studies, and are lightweight, making them 
easily tolerated by participants.  However, the reliability of brands varies, and their 
ability to capture horizontal movement is poor (USDHHS, 1996). Additionally, 
pedometers only capture steps, thereby failing to capture physical activities such as 
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climbing, are not sensitive to intensity of movement and do not capture data in real 
time. 
Accelerometers are motion sensors and are the most common method of physical 
activity data collection in preschool children (Oliver, Schofield & Kolt 2007). 
Accelerometers record movement in real time, as well as intensity and duration of 
movement. Movement is recorded in pre-determined periods or epochs, ranging from 
one to 60 seconds, and a count value is given for each epoch (Cliff, Reilly & Okely 
2009). Various accelerometer models including the ActiGraph, Actical, RT3 and 
Caltrac have been tested for validity in the preschool population and many more have 
been used in published paediatric studies (Reilly et al. 2008). The ActiGraph 7164 
accelerometer has undergone the greatest number of validity studies in preschool 
children and is the only accelerometer to have established validity and reliability in 
that population (Cliff, Reilly & Okely 2009; Oliver, Schofield & Kolt 2007).  
Accelerometers have the advantage of being small and lightweight, as are pedometers, 
and are therefore unobtrusive for participant use. As an objective instrument, they 
minimise bias (Reilly et al. 2008), and are suitable for use with preschool children 
(Cliff, Reilly & Okely 2009). Further, they are able to quantify the amount and 
intensity of habitual physical activity (Reilly et al. 2008). However, their usual 
placement on the anterior hip inhibits their ability to record physical activity which 
does not involve movement at that site (such as movement of the limbs), they do not 
distinguish between different types of activity or gradients (such as walking up a hill), 
and they incur a high unit cost (Cliff, Reilly & Okely 2009; Oliver, Schofield & Kolt 
2007). Additionally, there is little consensus on how to interpret and analyse 
accelerometry data, particularly in preschool children, thereby making comparisons 
between studies difficult, at best. Accelerometers are also limited in their ability to 
measure physical activity as they do not capture contexts in which physical activity is 
undertaken. 
Each instrument has inherent limitations in their ability to accurately measure physical 
activity. Additionally, no one instrument is able to capture the totality of preschool 
children’s physical activity and it may be necessary to use more than one data 
collection tool to accurately measure preschool children’s physical activity behaviours 
and the contexts in which they occur. Additionally, the nature of preschool children’s 
physical activity means that some instruments are less likely to accurately capture the 
Chapter Two: Literature Review 
Page 15 
total amount of physical activity in which those children engage. Nonetheless, it is 
necessary to measure physical activity to better understand this behaviour and 
determine compliance with physical activity recommendations in the preschool 
population. Several countries now have, or are in the process of developing, 
recommendations for physical activity in preschool children. 
2.4.3 Physical activity recommendations 
Recommendations for preschool children’s physical activity have been available for 
some time. The American Academy of Pediatrics (AAP): Committee on Sports 
Medicine and Fitness (1992) published seven broad recommendations for preschool 
children’s physical activity. Those initial broad recommendations were followed by 
structured guidelines for infants, toddlers and preschoolers, from the National 
Association for Sport and Physical Education (NASPE) (2002) some 10 years later. 
Those guidelines specified that preschoolers (three to five years) should accumulate at 
least 60 minutes daily of structured physical activity, a further 60 minutes to several 
hours daily of unstructured physical activity, and should not be sedentary for more 
than 60 minutes at a time except when sleeping (NASPE, 2002). In that context, 
structured physical activity should provide the child with opportunities to experience a 
variety of different movement skills. Unstructured physical activity should provide the 
child with the opportunity to explore large outdoor toys and equipment which 
encourage activities such as climbing, balancing and sliding (NASPE, 2002). Those 
guidelines did not include specific recommendations on physical activity intensity, and 
that has resulted in multiple interpretations in the literature, compounding difficulties 
of comparisons between studies.  
In 2009, the Australian Commonwealth Department of Health and Ageing (DoHA) 
released recommendations for physical activity for children aged from birth to five 
years (DoHA, 2009). Those recommendations state that children aged two to five 
years should engage in three hours or more of physical activity of any intensity 
throughout the day. The Australian recommendations are the first internationally to 
incorporate the concept of all intensities of physical activity being beneficial to 
children’s health, growth and development. Additionally, specifying intensity as part 
of the recommendations will necessarily make operationalisation of the 
recommendations, measurement of prevalence of sufficient physical activity in the 
target population, and comparison between studies less problematic. Currently, the 
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United Kingdom and Canada are in the process of developing recommendations for 
preschool children’s physical activity. 
Recommendations provide a benchmark for the level and intensity of physical activity 
required to obtain health benefits. However, it is also necessary to monitor current 
participation rates to determine the proportion of the population meeting those 
recommendations. 
2.4.4 Current prevalence of preschool children’s physical activity 
As a consequence of different methodologies, data analyses and reporting, and 
definitional criteria, studies of children’s physical activity prevalence are often difficult 
to interpret and compare (Livingstone et al. 2003). Additionally, research in the area 
has tended to be cross-sectional, using small, often non-random and non-
representative samples (Livingstone et al. 2003). Inadequate data exist on the current 
prevalence of preschool children’s physical activity levels and the field is hampered by 
the lack of large, population-based studies. 
Some studies report that preschool children engage in sufficient physical activity. 
Using parental proxy-report measures, 95% of British children aged four to six years 
were reported to be either fairly active or very active (Gregory et al. 2000), however, 
as this was a proxy-report measure, no objective assessment of activity level was 
reported and the report may be subject to both bias and a lack of knowledge of what 
constitutes ‘fairly active’ or ‘very active’. More recently, 56% and 79% of Australian 
preschool children were reported to engage in two hours or more of moderate to 
vigorous physical activity as measured by accelerometer on week days and weekend 
days respectively (Okely et al. 2009). Conversely, almost three quarters of children in 
Portugal meet the NASPE physical activity recommendations (operationalised as two 
hours of total physical activity) on week days but only slight more than half the 
children met the same recommendation on weekend days (Vale et al. 2010). 
However, several studies suggest that preschool children do not engage in adequate 
levels of physical activity. One of the early studies into preschool children’s physical 
activity (Klesges et al. 1986) reported that young children (n=30, mean age 2.5 years), 
spent 28% of their time in minimal activities, 65% of their time in moderate activities 
and 7% of their time in extreme activities. Similarly, when preschool children (mean 
age 3.9 years) were observed during unstructured free play sessions for 30 minutes 
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each on two consecutive days, 11% of their time was spent in vigorous activity, 31% 
was spent in moderate activity, and the remaining 58% was spent in sedentary 
behaviours (Sallis et al. 1988b). Those authors concluded that children were either 
naturally inactive or had been socialised to more frequently choose sedentary 
behaviours. Preschool children in the USA were reported to engage in approximately 
one hour of moderate to vigorous physical activity while at preschool for eight hours 
during the day (Pate et al. 2004). While that is half the amount of physical activity 
recommended by NASPE (American Alliance for Health 2002), it is unlikely that 
children would engage in another full hour outside preschool (Pate et al. 2004) and 
therefore the authors concluded children in that study were likely to fall well short of 
the recommended amount of physical activity. Children from three preschools in the 
United States were reported to spend only 1.8% to 5.0% of their time in moderate to 
vigorous physical activity (Brown et al. 2006). Over a 12 hour day that would equate 
to no more than 36 minutes of physical activity and those children would fall well 
short of the NASPE recommendations. 
It is clear, therefore, that estimates of physical activity participation vary greatly 
between studies. It follows that there may be large differences between individual 
preschool children in the amount of physical activity they undertake. For instance, 
Benham-Deal (2005) reported that some preschool children recorded no moderate to 
vigorous physical activity, while others were very active, recording more than 375 
minutes during a day. However, that study used heart rate monitoring, which is 
subject to natural differences in resting heart rate levels, as well as differences in 
individual fitness levels, and such differences may have affected the results. 
Additionally, differences in adherence to physical activity recommendations may vary 
between days of the week. However, studies are not consistent in their estimates of 
adherence on week days and weekend days with some reporting greater adherence on 
week days (Benham-Deal 2005; Vale et al. 2010) while others report greater adherence 
on weekend days (Okely et al. 2009).  
As the section above indicates, a number of studies suggest that preschool children 
may not participate in adequate physical activity. Additionally, studies to date have 
tended to estimate preschool children’s moderate to vigorous physical activity, which 
does not provide an overall estimate of their total physical activity levels. 
Furthermore, there is a great degree of variability in preschool children’s reported 
Chapter Two: Literature Review 
Page 18 
activity levels, both within and between studies. Inadequate participation in physical 
activity may mean that preschool children become more susceptible to preventable 
health conditions and are at greater risk of insufficient physical activity throughout 
childhood, adolescence and into adulthood.  
As physical activity is a multidimensional behaviour, the opportunity for children to 
participate in adequate levels of physical activity may be influenced by a number of 
variables across several domains. Such multidimensionality confounds attempts to 
develop a robust model of the domains of influence and variables acting within each 
domain. Additionally, finding models to help organise those variables into some sort 
of interconnected structure or framework is necessary to conceptualise constructs 
relevant to preschool children’s physical activity and identify potential targets for 
intervention. Therefore, a review of theories which may help categorise and clarify the 
potential influences acting on, or correlates of, preschool children’s physical activity is 
necessary. The following section investigates theories which may be beneficial to such 
an investigation. 
2.5 Theoretical models to identify correlates of 
preschool children’s physical activity 
Physical activity is a multidimensional behaviour and as such multiple factors act to 
influence it. However, those factors do not operate in a vacuum. It is therefore 
necessary to understand the wider, multidimensional contexts or environments in 
which those factors exist and operate in influencing behaviour. In addition to 
providing a framework through which the influences of the various factors can be 
better understood, theoretical models may aid in identifying potential areas for 
change, and assist in developing interventions (Sallis & Owen 1999). For instance, 
proposed intervention programs based on theoretical models can identify areas to be 
targeted to produce behaviour change, and may prove to be more successful than 
those not based on theoretical constructs. Interventions to change physical activity 
behaviours are increasingly theoretically based (Salmon, Brown & Hume 2009) and 
calls have been made to ensure that future interventions incorporate a theoretical 
underpinning as this allows researchers to have the greatest chance of understanding 
behaviour change and identifying causal pathways (Lubans, Foster & Biddle 2008). 
Nonetheless, many interventions in young children still fail to incorporate theory into 
their design or implementation (Hesketh & Campbell 2010). 
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A number of theories and models have been proposed to aid in understanding the 
multidimensional nature of physical activity behaviours. Those include the Health 
Belief Model (Janz & Becker 1984), the transtheoretical model of change (Grimley et 
al. 1994; Prochaska et al. 1994), the theories of reasoned action and planned 
behaviour (Trost, Saunders & Ward 2002), social cognitive theory (Bandura 1986), 
social ecological models (SEM) (Bronfenbrenner 1979; Davison & Birch 2001; 
Stokols 1996), and the family influence model (Dempsey, Kimiecik & Horn 1993; 
Kimiecik & Horn 1998). Many of those theories incorporate complex and detailed 
psychological constructs which have not been applied to preschool children and are 
unlikely to be applicable to that target group due to their inability to self-report and 
lack of awareness of psychological drives. Therefore those theories will not be 
discussed further. Social cognitive theory and SEM have been widely used in physical 
activity epidemiology. They incorporate broader social and environmental contexts 
which may be applicable to preschool children’s physical activity environments and 
are discussed in more detail below. In addition, the family influence model may be 
useful in understanding family correlates of preschool children’s physical activity, and 
will also be discussed below. However, literature investigating preschool children’s 
physical activity correlates has largely been atheoretical to date, so theories discussed 
here currently have little support in the literature for their applicability to the 
preschool population.  
2.5.1 Social cognitive theory 
Social cognitive theory suggests that people’s actions result from a model of triadic 
reciprocality whereby behaviours, personal factors including cognitive factors, and 
environmental events interact with each other to determine behaviour (Bandura 
1986). That theory recognises that some behaviours are present at birth, and that 
others, such as walking, develop as part of the maturational process and within the 
child’s environment. However, within the limits provided by the individual’s biology, 
social cognitive theory suggests that human nature can be moulded by direct and 
observational experiences into an assortment of behavioural patterns and 
characteristics. Social cognitive theory asserts that human thought is powerful, and as 
such the theory analyses ways in which cognitive causation influences and guides 
human affect and action (Bandura 1986). Therefore, the social origins of much human 
thought and action are recognised, as well as the important role that thought 
processes themselves play in motivation, affect and action. A major component of 
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social cognitive theory is the role of self-efficacy, or the individual’s belief in their 
ability to perform certain actions despite potentially unfavourable environmental 
influences (for example, an individual may believe they have the ability to go running 
even if it is raining). Other key components of social cognitive theory include 
outcome expectations, behaviour capability, observational learning and reinforcement 
(Sallis & Owen 1999). As many of the key constructs of the social cognitive theory are 
psychological in nature, its applicability to preschool-aged children may be limited due 
to young children’s lack of psychological awareness. 
2.5.2 Social ecological model 
Social ecological models (SEM) posit that factors which influence behaviour operate 
across a number of levels simultaneously, including individual, sociocultural and 
environmental (Bronfenbrenner 1979; Davison & Birch 2001; Salmon & King 2005). 
However, it has been suggested that social ecological models emphasise the effects of 
social systems, public policies and physical environments (Sallis & Owen 1999), 
possibly at the expense of individual or family factors. Nonetheless, social ecological 
models are broad enough in their definition to allow the inclusion of additional 
factors such as family circumstances. Key components of social ecological models of 
health behaviour include the multiple levels of influence, interpersonal and 
institutional factors, and broader community factors including the influence or role of 
community, public policy and health promotion (Sallis & Owen 1999). 
Under an ecological framework, up to five levels of influence have been identified as 
potential domains for correlates of physical activity behaviours (McLeroy et al. 1988) 
and up to seven levels of influence posited to contain correlates of obesity in children 
(Lobstein, Baur & Uauy 2004). However, more commonly a model incorporating 
three levels – broadly individual, social and physical/policy environments – is used 
(Davison & Birch 2001; Sallis, Prochaska & Taylor 2000).  Ecological models can also 
be transdisciplinary, drawing on resources across disciplines in an attempt to 
understand, explain and provide guidance to influence behaviours. Social ecological 
models give close attention to social, institutional and cultural contexts (Stokols 1992), 
and the means by which they operate to influence physical activity participation. Such 
models lead to the assumption that interventions to improve health behaviours should 
integrate personal and environmental resources, and attempt to address the 
multidimensional nature of those behaviours (Stokols 1992). In essence, social 
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ecological models acknowledge the complex nature of human environments, and 
suggest that to understand and influence behaviours it is necessary to address the 
various levels of those environments.  
The SEM has been shown to be useful in understanding the correlates of physical 
activity behaviours in children and adults (Sallis, Prochaska & Taylor 2000; Trost et al. 
2002). However, it is a static model, providing primarily descriptive information, and 
has been criticised for failing to provide an indication of the direction of the influence 
of variables on behaviours, and failing to show interactions between any of the 
variables (Brug, Oenema & Ferreira 2005). Nonetheless, this model is useful in 
understanding the multidimensional nature of correlates operating on preschool 
children’s physical activity. The family influence model may also provide some insight 
into some of the family-level correlates of preschool children’s physical activity.  
2.5.3 Family influence model 
Several studies have investigated the impact of family influence on children’s 
participation in moderate to vigorous physical activity. Some of those studies have 
combined elements of social-cognitive theory and the expectancy-value theory2 to 
form the family influence model (Dempsey, Kimiecik & Horn 1993; Kimiecik, Horn 
& Shurin 1996). This model assumes that the child’s belief system, related to the 
parents’ belief systems, interacts with their environment to influence behaviour 
(Kimiecik, Horn & Shurin 1996).  
While the family influence model posits that factors such as home, social and 
neighbourhood environments may influence children’s physical activity, published 
papers using that model focus their investigation on the psychological aspects of the 
model. That is, researchers have investigated children’s and parents’ belief systems 
and the influence they have on children’s physical activity (Dempsey, Kimiecik & 
Horn 1993; Kimiecik & Horn 1998; Kimiecik, Horn & Shurin 1996). Although this 
model has not been used in understanding correlates of physical activity in the 
preschool population, it suggests that parental psychological correlates, such as 
parents’ beliefs and preferences, may be important influences on children’s physical 
activity behaviours. 
                                                 
2 The expectancy-value theory combines constructs such as expectancies, beliefs, values and social 
milieu to explain achievement-related choices and performance (Eccles & Wigfield 2002; Wigfield & 
Eccles 2000) 
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It is also important to assess other areas of family influence beyond the purely 
psychological. That is, the family exerts influence through a variety of mechanisms, 
such as knowledge, social and physical aspects of the home environment, and 
different types of support for children’s physical activity, thereby indicating that 
influences in the family environment are also multidimensional. The multidimensional 
nature of those influences in the family and broader environments to which the child 
is exposed require further investigation. 
2.6 Correlates of preschool children’s physical activity
The SEM is used in this thesis to instruct investigation into the correlates of 
preschool children’s physical activity behaviours. Additionally, elements of the family 
influence model are utilised to understand the psychological aspects of the family 
environment in more detail. This combination of the SEM with components of the 
family influence model has been chosen as it provides the most appropriate 
framework through which to investigate the multidimensional factors which 
potentially influence preschool children’s physical activity.  
This section examines the extant literature on the correlates of physical activity in 
preschool children through the framework of the SEM. That model has been 
successfully used to better conceptualise the range of correlates of children’s, 
adolescents’ (Sallis, Prochaska & Taylor 2000) and adults’ (Trost et al. 2002) physical 
activity. Following the structure used in the review of correlates of children’s and 
adolescent’s physical activity (Sallis, Prochaska & Taylor 2000), the following 
discussion investigates potential correlates across three levels:  
x Individual level correlates: demographic and biological variables; 
psychological, cognitive, and emotional variables; and behavioural variables; 
x Social level correlates, comprising family variables and broader social 
variables; and  
x Physical environment correlates, comprising home physical environment, 
neighbourhood environment and preschool/childcare environment.   
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2.6.1 Individual level correlates 
Demographic and biological correlates 
Multiple demographic and biological variables have been investigated as potential 
influences on preschool children’s physical activity. Those variables include sex, age, 
weight status, socio-economic position (SEP), ethnicity, parent education, parent 
weight status, and child movement skills. Largely, those variables have been studied 
relatively few times, with sex and age being studied the most frequently.  
The association between sex and physical activity in preschool children is by far the 
most commonly studied of all potential correlates. Most studies report that preschool 
boys are more active than their female peers. That has been a consistent finding from 
early studies in the field (Baranowski et al. 1993; Poest et al. 1989; Sallis et al. 1993) as 
well as those conducted more recently (Boldemann et al. 2006; Burdette, Whitaker & 
Daniels 2004; Cardon et al. 2008; Finn, Johannsen & Specker 2002; Fisher et al. 
2005a; Jackson et al. 2003; Janz et al. 2001; Kelly et al. 2006; Montgomery et al. 2004; 
Pate et al. 2004; Pfeiffer et al. 2009; Spence et al. 2008; Trost et al. 2003). Some 
studies have also reported that boys engage in more vigorous physical active than girls 
(Finn, Johannsen & Specker 2002; Fisher et al. 2005a; Gregory et al. 2000; Janz et al. 
2001; Metallinos-Katsaras et al. 2007; Pate et al. 2004). In addition to that finding 
being consistent over time and between countries, it has consistently been reported 
across methodologies, including pedometry (e.g., Cardon et al. 2008), accelerometry 
(e.g., Jackson et al. 2003), parent report (e.g., Burdette, Whitaker & Daniels 2004) and 
behavioural observation (e.g., Sallis et al. 1993). Such consistency in findings may 
suggest that differences in physical activity by sex may be intrinsic or that socialisation 
processes for boys and girls into gendered physical activity behaviours are similar in 
different countries. Despite the consistency in findings across studies, some studies 
report no difference in the level of physical activity between preschool boys and girls 
(Cliff et al. 2009; Heelan & Eisenmann 2006; Jago et al. 2005; Klesges et al. 1990; 
Reilly et al. 2004; Temple et al. 2009). Such differences in findings may be attributable 
to small sample sizes (as low as 46 participants and no more than 222) resulting in 
lack of power to identify differences, differences in measurement methods (direct 
observation, heart rate monitoring and accelerometry), and period of data collection 
(as low as seven hours).   
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The results of published studies investigating associations between physical activity 
and sex are consistent in that boys are repeatedly reported to be more active than 
girls, despite a few studies finding no difference in physical activity between the sexes. 
Understanding the exact mechanisms which cause that phenomenon is best left to 
evolutionists and philosophers, as sex is not a modifiable variable to target for change 
in potential interventions, although such consistent findings may suggest that sex-
specific intervention strategies may be appropriate. Similarly, age would not be 
targeted in interventions, however, identifying at what age physical activity starts to 
decline is important for future interventions. 
The association between age and physical activity behaviours is not well studied in 
preschool children, and published results are inconclusive with a noticeable lack of 
cohort studies examining changes in physical activity participation over time. One 
cohort study which followed children from three-four years of age until six-seven 
years of age reported that age differences in physical activity (measured by direct 
observation and heart rate monitoring) were not evident until the children were 
around six to seven years old (Jago et al. 2005). However, a more recent cohort study 
found that children’s physical activity, measured by accelerometry and parent report, 
decreased with age from three to four years, but then remained stable between four 
and five years (Taylor et al. 2009). Notably, mean time children spent in moderate to 
vigorous intensity physical activity decreased by 50% between the ages of three and 
four years (Taylor et al. 2009). Conversely, Jackson et al. (2003) followed children over 
a one year period from three to four years of age at baseline and found that children 
became more active as they grew older. Differences in findings may be due to 
different measurement instruments and methodologies, small sample sizes (all had 
fewer than 250 participants) or composition of the sample. 
Cross-sectional studies have also reported on potential associations between age and 
physical activity, although findings are far from consistent. For instance, studies have 
reported both inverse (Pate et al. 2004) and positive (Burdette & Whitaker 2005a; 
Jackson et al. 2003) associations between age and physical activity in preschool 
children, and many studies have reported no association between age and physical 
activity (e.g., Baranowski et al. 1993; Kelly et al. 2006; Montgomery et al. 2004). 
Additionally, some studies have reported associations between age and physical 
activity which have differed by sex. Pfeiffer et al. (2009) found that older girls spent 
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more time in moderate to vigorous physical activity than younger girls, but found no 
difference in time girls spent in light physical activity or for boys physical activity by 
age. However, Boldemann et al. (2006) reported that age was positively associated 
with boys’ step counts but not girls’. Further, one study reported differences in 
participation in different intensities by age, such that younger children spent more 
time in moderate physical activity than older children, although older children engaged 
in more vigorous physical activity than younger children (Hannon & Brown 2008).  
Therefore, the research into a potential association between age and physical activity 
in preschool children is largely inconclusive, with no clear findings across studies. 
That may be due to the small age range, whereby large samples and sensitive 
instruments may be required to accurately detect small differences in physical activity. 
Additionally, any potential association may be confounded by the influence of motor 
skill development. To conclusively determine the influence of age during the 
preschool period, gross motor development should be measured and controlled for. 
However, few studies have investigated any potential association between motor skill 
development and physical activity in preschool children. 
One study reported that four year old children exhibited higher motor performance 
scores than three year old children, and that there was a significant positive correlation 
between motor skill performance and percentage of time spent in moderate to 
vigorous and vigorous physical activity (Williams et al. 2008). When sex, BMI, race, 
parent education and preschool centre were controlled for, children in the highest 
tertile of total motor skill performance scores spent significantly more time in 
moderate to vigorous and vigorous physical activity (Williams et al. 2008). Further, 
Fisher et al. (2005a) similarly reported that fundamental movement skills scores were 
weakly but significantly positively associated with percent of time spent in moderate 
to vigorous physical activity for both boys and girls. One Australian study found that 
boys’ object-control skills, and girls’ locomotor and gross motor skills scores were 
associated with percentage of time spent in moderate to vigorous physical activity 
(Cliff et al. 2009). Together, these findings suggest that physical activity may be 
associated with motor skill performance, which is associated with age, and therefore 
when undertaking analyses to determine if age is associated with physical activity it 
may be necessary to control for motor skill performance.  
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In addition to motor skills potentially confounding the association between age and 
physical activity, other demographic or biological variables, such as ethnicity, may also 
play a role. Few studies have investigated ethnicity and its association with physical 
activity in preschool children, and the results of those studies are inconclusive. 
Ethnicity was reported to have no association with three and four year old children’s 
activity levels in an early study (Baranowski et al. 1993). Although European-
American children were found to be significantly more active than Mexican-American 
children in another study (Sallis et al. 1993), the significance of the association did not 
hold in multivariable regression models, despite the magnitude of the effect for 
ethnicity remaining fairly robust. Pate et al. (2004) reported that African-American 
children participated in significantly more vigorous physical activity than Caucasian 
children during the preschool day, as measured by accelerometer. Pfeiffer et al. (2009) 
reported that African-American children were more active than Caucasian children in 
correlational analyses, but the association did not remain in mixed model regression 
analyses when other variables were included. In one of the few longitudinal studies in 
preschool children, no ethnic differences were reported in physical activity measured 
by direct observation (Jago et al. 2005). However, when physical activity was 
measured by heart rate monitor, ethnic differences were found, suggesting that that 
difference may be the result of ethnic differences in resting heart rates and the 
limitations of heart rate monitoring (Jago et al. 2005). It is necessary, therefore, to 
consider the limitations of instruments when capturing physical activity data. A study 
conducted in Germany found that a significantly higher proportion of German 
children played outside or played sport one or more times per week than children of 
other nationalities (Kuepper-Nybelen et al. 2005). However, that study did not 
measure physical activity directly, rather capturing one potential indicator of the 
behaviour. Therefore, few studies have investigated potential associations between 
physical activity and ethnicity in preschool children, and there is little consistency 
across studies. 
Relatively few studies have investigated physical activity and weight in preschool 
children, and results of those studies are conflicting. In an early study, extreme levels 
of activity were found to be inversely associated with children’s relative weight, such 
that the more intense activity the child participated in the lower their weight was 
(Klesges et al. 1986). Additionally, overweight children were reported to engage in 
fewer daily minutes of vigorous activity than healthy weight children (Metallinos-
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Katsaras et al. 2007) and measures of adiposity were shown to be inversely associated 
with vigorous physical activity in both boys and girls (Janz et al. 2002). More recently, 
overweight children were reported to spend approximately one hour less in active play 
(as measured by parent proxy-report) on week days than their healthy weight peers, 
however, no difference was found for total physical activity (as measured by counts 
per minute and moderate to vigorous physical activity minutes per day) (Jones et al. 
2009). Conversely, in a study of 222 four-year-old preschool children, Klesges et al. 
(1990) found a strong, positive association between child relative weight and physical 
activity, such that heavier children were more active. That finding has been replicated 
in more recent studies for girls (Pfeiffer et al. 2009) and both girls and boys (Jackson 
et al. 2003). Such a counter-intuitive finding may be due to additional prompting by 
parents, teachers, peers, and others to increase overweight children’s activity levels in 
an attempt to better manage their weight or reporting bias. Other studies have 
reported no association between child’s body mass index (BMI) and physical activity 
as measured by accelerometer counts (Cliff et al. 2009; Finn, Johannsen & Specker 
2002; Heelan & Eisenmann 2006; Taylor et al. 2009), behavioural observation (Sallis 
et al. 1988b) or parent report (Spence et al. 2008). Further, no significant differences 
between overweight and non-overweight girls’ activity levels were found, despite non-
overweight boys being significantly more active than overweight boys (Trost et al. 
2003). As with the published literature on associations between age and physical 
activity, the association between weight status and physical activity in preschool 
children is not clear, and results from published studies are contradictory. In addition 
to biological factors as potential correlates of physical activity, demographic factors, 
such as socio-economic position (SEP), parental education, and family status may also 
be important correlates of preschool children’s physical activity. 
As SEP cannot be assessed directly, researchers interested in associations between 
children’s physical activity and SEP have used individual or area level measures as 
indicators. Individual level measures for children’s SEP include maternal education 
(Timperio et al. 2004; Tremblay & Whims 2003), parental occupational criteria (Yang, 
Telama & Laakso 1996), and composite measures which include parental education, 
occupation and family income (Lindquist, Reynolds & Goran 1999; Sallis et al. 1993; 
Tremblay & Whims 2003). Area level measures of SEP include the Australian Bureau 
of Statistics’ Socio-economic Index for Areas (SEIFA) (Giles-Corti & Donovan 2002; 
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Salmon et al. 2005a) and census tract, neighbourhood or postcode of residence 
(Estabrooks, Lee & Gyurcsik 2003; Parks, Housemann & Brownson 2003).  
Composite measures of SEP used in the preschool population have included the 
Hollingshead index in the United States (Sallis et al. 1993) and the Carstairs score in 
the United Kingdom (Kelly et al. 2006). However, neither of the studies using those 
indicators found an association between physical activity and SEP in multivariable 
models. Similarly, studies in Scotland and Australia have reported no differences in 
physical activity levels based on geographic location as an indicator of SEP (Cliff et al. 
2009; Jackson et al. 2003). Parental education, particularly maternal education, is used 
as both an indicator of SEP and a potential correlate of preschool children’s physical 
activity in its own right. Few studies have investigated a possible association between 
parental education and preschool children’s physical activity, however in those that 
have no association has been found (Pate et al. 2004; Pfeiffer et al. 2009).  
One final demographic variable which may be used as an indicator of SEP is family 
circumstance, specifically the number of parents in the home. No association has been 
reported with physical activity in older children (Bagley, Salmon & Crawford 2006) 
however no studies have investigated potential associations between the number of 
parents in the home and preschool children’s physical activity. Therefore, the 
literature investigating potential associations between SEP indicators and preschool 
children’s physical activity is sparse, with no identified associations. The lack of 
association may be due to small study samples and insufficient power, or may reflect a 
true null association between SEP indicators and physical activity in preschool 
children.  
Overall, with the exception of the well supported association between sex and 
physical activity, evidence of associations between other demographic and biological 
variables with physical activity in preschool children is largely inconclusive. It is 
possible that the association of some variables with physical activity, such as SEP, may 
not be evident until later life, when the nature of physical activity changes from being 
spontaneous and intermittent to more planned and structured. Similarly, the 
association between psychological correlates and preschool children’s physical activity, 
discussed below, may not be evident until children are more autonomous in their 
behaviours.  
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Psychological, cognitive and emotional correlates 
Psychological and cognitive correlates of physical activity have not been well studied 
in preschool children. As preschool children lack awareness of psychological drives 
and are unable to self-report, collection of such data is difficult and relies on parent or 
carer report. Only two studies have reported on associations between such variables 
and physical activity. Those studies have reported no association between Type A 
behaviour (Sallis et al. 1988b) or intelligence quotient (IQ) (Buss, Block & Block 
1980) with physical activity. Buss, Block and Block (1980) also investigated potential 
associations between indicators of personality and physical activity in preschool 
children. Personality traits such as being vital, energetic and active, having a rapid 
personal tempo, and characteristically trying to stretch limits were positively 
associated with physical activity (Buss, Block & Block 1980). Other personality 
characteristics, such as being inhibited or constricted, being physically cautious, and 
being obedient and compliant, were inversely associated with physical activity (Buss, 
Block & Block 1980). Additionally, a qualitative study reported that preschool 
children from underserved communities reported their enjoyment of physical activity, 
despite many barriers to being active (Goodway & Smith 2005).  
As stated, research into psychological and cognitive variables is, understandably, 
largely lacking in the preschool population and attempting to understand preschool 
children’s psychological and cognitive drives is a highly challenging area of research. 
Data are more easily captured on children’s behavioural variables which may be 
associated with physical activity. Child’s requests for activity, time spent outdoors, 
sedentary behaviours such as screen-time, and participation in organised activities and 
their potential associations with physical activity, are discussed in the following 
section.  
Behavioural correlates 
Preschool children’s behaviours such as requesting active opportunities, use of 
computers, televisions and other electronic equipment, and participation in organised 
activities, are relatively easy to capture through parent report or behavioural 
observation. Despite this, few studies have investigated potential associations between 
such behaviours and preschool children’s physical activity. One early study reported 
that children who more frequently requested active opportunities were more active 
(Sallis et al. 1993), however no other studies have investigated potential associations 
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between those two variables. Studies investigating participation in organised sports 
have found no association with physical activity levels in preschool children (Finn, 
Johannsen & Specker 2002; Sallis et al. 1993). However, several studies have 
investigated potential associations between time outdoors and preschool children’s 
physical activity. 
Time spent outdoors has been found to be associated with objectively measured levels 
of preschool children’s physical activity across many studies (Baranowski et al. 1993; 
Boldemann et al. 2006; Burdette, Whitaker & Daniels 2004; Klesges et al. 1990; Sallis 
et al. 1993). Therefore, it appears that being outdoors is an important contributor 
towards preschool children’s physical activity, and it has been shown that children 
spend much more time being active when they are outdoors compared with when 
they are indoors (Tey et al. 2007). However, a pilot study which effectively doubled 
the amount of time preschool children spent outdoors while they were at preschool 
did not result in an increase in their total physical activity either across the full day or 
during the time they were attending preschool (Alhassan, Sirard & Robinson 2007). 
Additionally, it has been reported that children who spend more time outside at 
preschool actually spend less time in moderate to vigorous physical activity (Dowda et 
al. 2004). Therefore, caution is warranted in suggesting more time outdoors as the 
panacea solution to low levels of physical activity in preschool children, as it is likely 
that other factors, as yet unidentified, may also play important roles in contributing 
towards preschool children’s activity levels.  
Studies investigating associations between television viewing and preschool children’s 
physical activity have reported contradictory findings. For instance, several studies 
have reported an inverse association between television viewing and physical activity. 
Jago et al. (2005) found an inverse association with television viewing when physical 
activity was measured by behavioural observation, but no association with television 
viewing when physical activity was measured by heart rate monitor. Other studies 
have also reported no association between the two behaviours (Burdette & Whitaker 
2005a; Sallis et al. 1993). Therefore, differences evident in associations may be 
dependent on the instrument used to capture the variables under investigation.  
Studies which have investigated preschool children’s computer use at home or at 
preschool have reported no association with physical activity (Dowda et al. 2004; 
Straker et al. 2006). Therefore, little research exists to aid in understanding the 
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potential associations between preschool children’s behaviours and their physical 
activity. Given the apparent ease of collecting such data by proxy-report, it is 
perplexing why so little research exists in this area. Additionally, consistency in 
measures and instruments will aid in comparability between studies. 
This section has explored individual level correlates and their associations with 
physical activity. Overall, little research exists in this area, with the exception of sex, 
which has been investigated in multiple studies. For some correlates in this section, 
data collection is challenging given the nature of the target group and their inability to 
self-report. However, for many variables, proxy-report measures are appropriate 
alternatives and could be more widely used to capture data on potential targets for 
interventions to improve preschool children’s physical activity participation levels. 
The following section investigates potential correlates at the social level of influence.  
2.6.2 Social level correlates 
Preschool children are largely dependent on adults to provide them with opportunities 
and support for physical activity. Therefore, social correlates may be important in 
understanding preschool children’s physical activity behaviours, and may also provide 
targets for interventions for improving participation levels. 
Family and parental correlates 
The influence of the family environment on preschool children cannot be 
underestimated. Young children are highly dependent on their parents, and the family 
environment provides them with their first experiences of life. More specifically, 
children’s physical activity behaviours are learnt and sustained in the home 
environment (Birch & Fisher 1998), and once learnt, continue to be strongly 
influenced by that environment (DiLorenzo et al. 1998; Salmon et al. 2005b). The 
family environment subsumes many variables, including the number of siblings, 
number and type of rules in the home, parental physical activity, encouragement and 
logistic support.  
The association between the number of siblings and preschool children’s physical 
activity has only been investigated in one study. That study reported that the number 
of siblings was weakly but positively associated with physical activity in preschool 
children at age five, but not at three or four years of age (Taylor et al. 2009). The 
number of siblings may only be associated with physical activity in preschool children 
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as they mature, as very young children typically engage in solitary or parallel play, with 
group play behaviours developing through the late preschool period. 
Only one study has investigated the influence of family rules on preschool children’s 
physical activity. Sallis et al.(1993) found that Mexican-American families had more 
indoor and outdoor rules for their four-year-old children than Anglo-American 
families, and that a significant inverse association existed between the number of rules 
and the child’s physical activity. That association was found for both indoor and 
outdoor rules and physical activity. By increasing rules regarding play behaviours, 
parents are effectively constraining their children’s activity. That study did not report 
on the type of rules which parents used or the rationale behind those rules (for 
instance, ‘no running in the house because you might break something’). Indeed some 
rules may actually support the child in healthful behaviours, such as restricting their 
television viewing or sedentary behaviours or taking their child outside after they have 
been inside for a period of time. Parental influence on preschool children’s physical 
activity may be exercised through the application of rules, but may also come about 
more directly through modelling of physical activity behaviour. Such modelling may 
occur through their own exercise or other physical activity, or through family 
interaction with the child in physically active pursuits. 
In a recent cohort study, parent physical activity was shown to be weakly but 
positively associated with child physical activity at three and four, but not five, years 
of age (Taylor et al. 2009), however only the father’s level of physical activity was 
associated with the child’s physical activity. Earlier cross-sectional studies also 
reported positive associations between parental physical activity and preschool 
children’s physical activity, supporting the idea that modelling may be an important 
intervention strategy (Moore et al. 1991; Poest et al. 1989; Sallis et al. 1988b). 
Additionally, one study reported that when both parents were active, children were 
5.8 times more likely to be active than children who had no active parents (Moore et 
al. 1991). Additionally, for girls, parents’ vigorous physical activity has been shown to 
be correlated with total physical activity but was not predictive of girls’ physical 
activity in regression analysis (Pfeiffer et al. 2009).   
Other studies report that there is no association between family interaction and 
preschool children’s physical activity (Klesges et al. 1990; Sallis et al. 1993). However, 
in one study, the effect of family interaction was attenuated by the interaction of 
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family risk (number of overweight parents) (Klesges et al. 1990). That is, a significant 
positive association was found between activity level and familial interaction among 
children at high risk of obesity (both parents obese). That association was weaker in 
children at medium risk of obesity (one parent obese) and was absent in children at 
low risk of obesity (neither parent obese) (Klesges et al. 1990). That finding may 
indicate that parental interaction is an important factor for children at high risk of 
obesity, and may be one method of encouraging increased activity levels, potentially 
having the added benefit of building family relationships and reducing parental 
obesity. While those findings are promising, that sample was quite small (222 
preschool children), and data were collected by behavioural observation for only one 
hour per child (Klesges et al. 1990). Observations covering different periods of the 
day, and over longer periods of time, may further enhance understanding of 
associations between these potential correlates and preschool children’s physical 
activity. Therefore, parental physical activity may be associated with preschool 
children’s physical activity levels. More intentionally, parents may try to influence their 
child’s physical activity through direct encouragement or discouragement. 
Early studies reported no association between parental encouragement to be active 
and preschool children’s physical activity levels (Klesges et al. 1990; Sallis et al. 1993). 
However, parental encouragement was positively associated with extreme levels of 
children’s activity, but not with minimal or moderate levels of activity (Klesges et al. 
1986). That finding suggests that associations may need to be investigated between 
encouragement and different intensities of physical activity. More recently, Jago et al. 
(2005) reported that encouragement and discouragement from parents were 
moderately positively associated with children’s physical activity levels for the second 
(mean age 5.4 years) and third (mean age 6.4 years) years of observations in their 
cohort study when physical activity was measured by behavioural observation but not 
when physical activity was measured by heart rate monitoring. However, in 
multivariable models, encouragement and discouragement were not significant 
correlates of physical activity in those children at any age (Jago et al. 2005). Further, 
two early studies found no association between parental discouragements and 
preschool children’s physical activity (Klesges et al. 1990; Klesges et al. 1986). That 
evidence suggests that parental encouragement and discouragement may have little 
association with preschool children’s physical activity. Instead, it may be that parental 
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logistic support is more important to preschool children’s physical activity as young 
children rely heavily on their parents to provide them with support to be active.  
Parental logistic support includes paying for activities, providing transport to and 
from sporting venues or physical activity opportunities, and other forms of practical 
support. While preschool children participate less frequently in organised sports than 
in free play, parental logistic support is required to transport children to and from 
outdoor play spaces which are an important contributor to overall activity levels (Sallis 
et al. 1993). Only one study has investigated parental logistic support and preschool 
children’s physical activity. That study reported that family support, which comprised 
parental logistic support, encouragement, and participation in physical activity with 
the child was positively associated with preschool children’s physical activity, however 
that association was not significant (Pfeiffer et al. 2009).  Nonetheless, research in 
older children indicates that parental logistic support is positively associated with 
those children’s physical activity, and was more strongly associated with younger 
children’s physical activity (Gustafson & Rhodes 2006). Preschool children may be 
more reliant on their parents for such support than older children and therefore it 
may be more important in that age group. Therefore, parental logistic support may be 
a significant contributor towards preschool-aged children’s physical activity 
behaviours and should be further investigated. 
One final parental variable that has been investigated as a potential correlate of 
preschool children’s physical activity is the parent’s perception of their child’s athletic 
competence. That variable was reported to be positively correlated with preschool 
children’s total physical activity (Pfeiffer et al. 2009). However, when entered into 
multivariable analyses, competence was found to be associated with girls’ moderate to 
vigorous and total physical activity, but not boys’ (Pfeiffer et al. 2009).  
Therefore, there are no parental variables which show a consistent association with 
preschool children’s physical activity. Additionally, few variables have been 
investigated, and much more research is required to understand the influence that 
parents have on their preschool children’s physical activity. Specifically, little research 
has been undertaken investigating any of the variables discussed above and many 
potential parental correlates, such as parental perceptions of the child’s behaviours, 
parental preferences for, and parental constraints to, supporting their child’s physical 
activity, remain to be investigated. However, even less research has been undertaken 
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investigating broader social correlates of preschool children’s physical activity, 
discussed below. 
Broader social correlates 
The investigation of social factors beyond family factors which may be correlates of 
preschool children’s physical activity is still relatively new and less research has been 
conducted in this area. Variables investigated in this area include prompts by other 
adults, community support at preschool, teacher education, and social interaction 
during physical activity. 
Social influence can be conceived as those variables which exist in a social 
environment acting to support, encourage or discourage a behaviour, in this case, 
physical activity. This may come in the form of encouragement or discouragement 
from people in the individual’s social network outside the family, including peers, 
teachers, and community members. Sallis et al. (1993) found that prompts by other 
adults were significantly positively associated with preschool children’s physical 
activity levels, despite the fact that prompts by parents were not associated with their 
children’s physical activity. Additionally, social interaction with others may be 
important for preschool children’s physical activity. Tey et al. (2007) found that most 
children did not spend any time being active when alone compared with 18% of their 
time being active when with other children. Conversely, Brown et al. (2009b) reported 
that children were more active when they played on their own, one-to-one with a peer 
or in a group without an adult, than they were if they were engaging one-to-one with 
an adult. Further, children were more likely to be active during interactions with adults 
if the child initiated the activity rather than the adult (Brown et al. 2009b). 
Preschool children were reported to spend more time in moderate to vigorous 
physical activity at preschools where the majority of teachers were college educated 
(Dowda et al. 2004). However, an earlier study found a non-linear association between 
teacher education and child’s physical activity (Poest et al. 1989). That study found 
that preschool children were the most active in centres where their teachers had an 
associate degree, less active where teachers had a Bachelor’s or Master’s degree, and 
were least active where their teachers had only a secondary school qualification (Poest 
et al. 1989).  
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There is very little literature available on social correlates of preschool children’s 
physical activity. As with family correlates, those variables which have been 
investigated have evidence from only one or two studies supporting their potential 
associations with preschool children’s physical activity. Many other potential 
correlates, such as role modelling and logistic support by those other than parents, 
and physical activity interaction with other people, remain to be investigated. Other 
variables which have been investigated in older children and may also be important in 
preschool children include peer influence, teacher influence, and community social 
environment (Sallis, Prochaska & Taylor 2000). Potential correlates in the physical 
environment, discussed below, have been slightly more widely investigated than 
parental and social correlates. 
2.6.3 Physical environment correlates 
The physical environment incorporates both objective and perceived aspects of the 
physical context in which children spend their time (Davison & Lawson 2006). Those 
contexts include home, neighbourhood and preschool/childcare environments. The 
physical environment is influenced and determined by considerations such as urban 
design, traffic, availability of facilities, distance to and design of open spaces, crime 
(real and perceived), safety issues and seasonal weather variations (Davison & Lawson 
2006).  
Several studies have investigated aspects of the neighbourhood environment and their 
potential associations with preschool children’s physical activity. Neighbourhood and 
park safety, investigated in two previous studies, have been shown to have no 
association with physical activity (Burdette & Whitaker 2005a; Pfeiffer et al. 2009). 
The frequency with which preschool children visit outdoor play spaces (Sallis et al. 
1993) and convenience of outdoor play spaces (Boldemann et al. 2006; Sallis et al. 
1993) have been found to be positively associated with preschool children’s physical 
activity. However, a more recent study found no association between frequency of 
park visits or distance to the nearest park with preschool children’s physical activity 
(Pfeiffer et al. 2009). Therefore, characteristics of the neighbourhood environment 
may be important to preschool children’s physical activity, but additional research is 
required to further investigate such characteristics in more depth. Additionally, 
characteristics such as playground suitability and barriers to active transport have not 
been investigated in the preschool population.  
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Two studies have also reported on associations between availability of toys in the 
home and preschool children's physical activity. One study reported no association 
with physical activity (Sallis et al. 1993), while a more recent study found that 
availability of toys in the home was positively correlated with total physical activity for 
both girls and boys, but not moderate to vigorous physical activity (Pfeiffer et al. 
2009). However, that association was not maintained in multivariable analysis when 
other variables were controlled for, suggesting that other factors may mediate the 
association.  
Several studies have attempted to quantify the association between season or weather 
conditions and preschool children’s physical activity. Studies have shown that season 
was associated with physical activity in preschool children, with a peak in physical 
activity participation in summer and levels decreasing through spring and autumn, to 
the lowest levels in winter (Poest et al. 1989). Similarly, Burdette Whitaker and Daniels 
(2004) found that significant differences in preschool children’s physical activity 
existed between summer and spring, and summer and winter, with greater outdoor 
play taking place during the warmer months. Conversely, Baranowski et al. (1993) 
reported that preschool children’s physical activity outside was lowest in July (the 
hottest month), following a decline in participation from the highest levels in the 
winter months. Specifically, they found that boys were more active outside than girls 
from March to June (spring), and from October to December (autumn) (Baranowski 
et al. 1993). Boldemann et al. (2006) found that rainy weather significantly lowered 
preschool children’s step counts if they attended a preschool that used an outdoor 
education program, but no difference was found in preschools that used more 
traditional programs. Conversely, some studies have reported no difference in 
preschool children’s physical activity by season (Finn, Johannsen & Specker 2002; 
Taylor et al. 2009). Differences in findings between studies may be attributable to 
varying weather patterns in the various study locations: areas where summers are hot, 
humid and rainy may not be conducive to physical activity, while those where 
summers are mild and dry may support higher levels of physical activity. Additionally, 
some countries experience longer daylight hours during the warmer months, which 
may provide parents more opportunity to take their children places to be active than 
when daylight is shorter. It may be that time available to be active is an important 
consideration rather than, or in addition to, the temperature itself. However, despite 
results of studies to date being inconclusive, it is apparent that researchers need to be 
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cognisant of the influence of season or weather on preschool children’s physical 
activity behaviours when collecting data. In addition to physical activity behaviours 
varying across seasons and at different times of the year, they may also vary 
throughout the week, that is, between week and weekend days, or during different 
times of the day. 
Relatively few studies have reported on differences in physical activity by the day of 
week or time of day. Several studies have reported no difference between week day 
and weekend day physical activity in preschool children (Benham-Deal 2005; Jackson 
et al. 2003; Taylor et al. 2009). However, one study reported that children spent 
significantly more time being physically active on weekend days compared with week 
days, as measured by parent report (Straker et al. 2006), and parent-reported outdoor 
play time was significantly higher on weekends than on week days (Burdette & 
Whitaker 2005a). One study reported that preschool children accumulated 
significantly higher accelerometer counts on week days than on weekend days 
(Cardon & De Bourdeaudhuij 2008) and others have reported differences in 
adherence to physical activity recommendations between week and weekend days 
(Benham-Deal 2005; Okely et al. 2009; Vale et al. 2010). Therefore, with few studies 
and conflicting findings, it is difficult to draw an overall conclusion about differences 
between preschool children’s physical activity on different days of the week. 
Differences in reported findings may result from different instruments to measure 
physical activity, or may result from social or cultural differences in the countries in 
which the studies were undertaken. For instance, where parents work long hours 
during the week, they may have more opportunities to support their preschool 
children being physically active on weekend days, or during the warmer months where 
daylight hours may be longer. 
Recently, several studies have investigated factors in preschool and childcare centre 
environments and their potential associations with preschool children’s physical 
activity. In Australia, 50% of three year old children, 36% of four year old children, 
and 20% of five year old children attend formal childcare, with the drop in the older 
ages reflecting enrolment in preschool and school (Australian Bureau of Statistics 
2009b). In 2008, 57% of three year old children and 85% of four year old children 
attended preschool (Australian Bureau of Statistics 2009a). Therefore, formal 
childcare and preschool environments are widely accessed by preschool children, and 
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the influences those environments exert on physical activity may be important 
contributors to those children’s behaviour.  
Several studies have investigated possible associations between preschool children’s 
level of physical activity and aspects of the preschool or childcare centre they attend. 
Additionally, as such a large proportion of preschool children now attend preschool 
or some form of childcare, such centres offer an excellent opportunity for 
interventions to support children’s physical activity (Ward 2010) once appropriate 
correlates of and strategies to support physical activity are identified. This is 
particularly true since a number of studies have shown that the centre a child attends 
is associated with their physical activity (Boldemann et al. 2006; Finn, Johannsen & 
Specker 2002; Pate et al. 2004; Worobey, Worobey & Adler 2005) despite other 
studies finding no association (Dowda et al. 2004). Further, an early study found that 
preschool children enrolled in nursery school (often referred to as preschool) 
participated in significantly more large muscle activities than children in day care 
centres (Poest et al. 1989).  
Studies examining associations between the quality of the preschool/childcare 
environment and preschool children’s physical activity are inconclusive. The 
preschool quality (determined by characteristics such as personal care routines, 
language-reasoning activities, interaction, program structure using the Early 
Childhood Environment Rating Scale-Revised Edition) and class size were shown to 
have no association with preschool children’s physical activity (Dowda et al. 2004). 
However, a more recent study found that preschool children were more active at 
centres which had more supportive environments (Bower et al. 2008). That study used 
the Environment and Policy Assessment and Observation (EPAO) instrument which 
measures characteristics of the physical activity environment. More specifically, that 
study reported that in centres with more active opportunities and portable play 
equipment children spent a significantly higher percent of time in moderate to 
vigorous physical activity, and in centres with more fixed play equipment children 
spent a significantly lower percent of time in moderate to vigorous physical activity. 
Additionally, centres with fewer active opportunities and staff who had received 
physical activity training and education had children who were less sedentary, and 
centres with a more sedentary environment had children who were more sedentary 
(Bower et al. 2008). However, an intervention aimed at increasing physical activity in 
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children while at preschool/childcare by using play equipment and markings saw no 
significant difference between intervention and control children, despite physical 
activity showing clustering by centre (Cardon et al. 2009).  
The use of balls, other objects and wheeled toys, and time in open space at preschool 
and childcare centres resulted in an increased likelihood of time spent being active, 
compared with the use of socio-dramatic props in one cross-sectional study (Brown et 
al. 2009b). However, the use of fixed equipment resulted in no significant difference 
in children’s physical activity compared with the use of socio-dramatic props (Brown 
et al. 2009b). The number of pieces of aiming (e.g. goals) or fixed play equipment (e.g. 
swings, slides), ground surface, surface markings, presence of vegetation, the number 
of toys and height differences in equipment were all reported to have no association 
with children’s step counts (Cardon et al. 2008). The areas that preschool children use 
in their physical activity play have also been identified by Cosco, Moore and Islam 
(2010) who reported that the majority of preschool children’s physical activity time at 
two preschool centres took place in four settings: open areas, sand play settings, 
pathways and play equipment. However, the proportion of time spent in each of the 
settings varied between the two centres,  and the authors speculated that that may be 
because of different environmental attributes associated with each of the individual 
settings at each of the centres (Cosco, Moore & Islam 2010). Worobey et al. (2005) 
found that children were significantly more active at a university preschool whose 
classroom had approximately twice as much space as a Head Start classroom, despite 
the outdoor areas exhibiting a similar ratio to each other. Similarly, Cardon et al. 
(2008) found that the number of children per square metre and the duration of 
outdoor recess were both inversely associated with physical activity as measured by 
pedometer. Additionally, the number of supervising teachers was inversely associated 
with girls’ but not boys’ step counts (Cardon et al. 2008). One study investigated the 
amount of time spent outside and also the number of field trips undertaken by 
preschool children, and found that both those variables were positively associated 
with preschool children’s physical activity (Dowda et al. 2004). Therefore, although 
several studies have investigated potential correlates of preschool children’s physical 
activity, there is little consistency in the correlates investigated, or findings, between 
studies. 
Chapter Two: Literature Review 
Page 41 
Recently, Trost, Ward and Senso (2010) conducted a review of studies which 
investigated preschool and childcare centre characteristics and their association with 
preschool children’s physical activity. That review incorporated many of the studies 
discussed above. The authors concluded that staff education, training and behaviour 
when in the playground were important correlates of preschool children’s physical 
activity behaviour. Further, greater space per child (lower density) and vegetation may 
also support preschool children’s physical activity. However, portable play equipment 
such as bats and balls may be more important in supporting preschool children’s 
physical activity than fixed play equipment, such as slides or climbing apparatus. The 
authors also concluded that more frequent, shorter outdoor breaks may be more 
conducive to higher levels of physical activity than fewer, longer breaks (Trost, Ward 
& Senso 2010).   
This concludes the discussion of potential correlates of preschool children’s physical 
activity reported in the literature to date. It is evident that there is little consensus 
between studies about relative associations between correlates and preschool 
children’s physical activity. The following section discusses some of the inherent 
challenges in investigating correlates in this population and provides a foundation for 
understanding such inconsistent findings. 
2.6.4 Challenges in investigating correlates of preschool children’s 
physical activity 
In reviewing the existing literature on correlates of physical activity in preschool 
children, several issues worthy of attention are apparent. As identified, very little 
research has been conducted into the physical activity correlates of preschool 
children, despite recommendations being made some 10 years ago that identifying 
determinants of preschool children’s physical activity should be a key focus of 
research (Fulton et al. 2001). Three main factors may account for much of the lack of 
research in this area. Firstly, accessing children and adolescents who attend school is 
often streamlined through educational channels, whereby large numbers of potential 
participants can be contacted and recruited through one, or few, contact points. Such 
channels are less productive for younger children. Contact points which are available, 
such as maternal and child health centres, kindergartens, playgroups and day care 
centres, do not have one central point of access and generally need to be approached 
and managed individually. Additionally, each access point may yield only small 
numbers of participants, thus making it more difficult to recruit suitable sample sizes. 
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Secondly, methods for collecting physical activity data from preschool children are 
more cumbersome, and time and resource intensive than collecting data from older 
children. Data collection from this age group often requires intensive parent 
participation. Finally, researchers have laboured under the assumption that preschool 
children are “naturally physically active” (American Academy of Pediatrics: 
Committee on Sports Medicine and Fitness 1976), and therefore had previously 
assumed that investment in investigatory research or interventions to support 
healthful physical activity behaviours was not warranted (Pangrazi 2001). Despite 
these difficulties and assumptions, preschool children are an important link in our 
understanding of physical activity behaviours. Additionally, assisting these children to 
move towards more positive health behaviours may well enhance health behaviours 
and outcomes into adulthood. 
Physical activity is widely recognised and accepted as a multidimensional behaviour, 
the outcome of complex, dynamic processes (Sherwood & Jeffery 2000). As such, 
there are potentially a very large number of variables that may correlate with physical 
activity behaviours. Despite this, there has been no research into the 
multidimensional correlates of preschool children’s physical activity and instead 
studies have opted to investigate only a narrow range of correlates. For instance, 
recent studies have investigated parental correlates of preschool children’s physical 
activity (Loprinzi & Trost 2010; Oliver, Schofield & Schluter 2010; Zecevic et al. 
2010) but have failed to measure potential correlates in the home or neighbourhood 
environment such as the availability of space, equipment and facilities. Failing to take 
account of multidimensional correlates means that interactions between those 
correlates are not adjusted for and studies may therefore incorrectly identify potential 
targets for interventions while failing to identify others which may be more 
meaningful to preschool children’s physical activity. 
The majority of research conducted into correlates of preschool children’s physical 
activity has been undertaken with relatively small (often two to three hundred or 
fewer participants), potentially non-representative, samples. It is widely recognised 
and accepted that physical activity data collection is difficult to conduct in large-scale, 
population-based samples by any means other than self-report measures due to 
extensive resource requirements; even then recruiting large numbers of participants 
may be difficult. It has been shown that sample size can impact upon the effect size of 
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a study. Hunter and Schmidt (2004) have shown that sampling error can account for 
up to 80% of the variance in any one particular study. Where small samples are used, 
weak, but nevertheless significant, and potentially meaningful associations may go 
undetected and the opportunity for incorrectly identifying an association is increased 
(Hunter & Schmidt 2004). Additionally, small samples mean that researchers are 
unable to stratify their participants into groups, such as by sex, ethnicity or SEP, 
which may be important for the identification of correlates in specific groups. 
Measurement of correlates and physical activity itself are also not consistent. 
Preschool children’s physical activity has been measured by parent proxy-report, 
behavioural observation, heart rate monitoring, pedometry and accelerometry. Within 
each of those types of measurement methods, different instruments have been used. 
For instance, accelerometers used in the preschool population include ActiGraph, 
Actical, Caltrac and Actiwatch, among others, and many of those have several 
different models. Comparison between different instruments is difficult and between 
different types of methodologies almost impossible. For instance, a parent proxy-
report instrument may report on the child’s time outside as an indication of physical 
activity while a pedometer captures the number of steps the child takes and an 
accelerometer captures acceleration and deceleration. While such measures may 
correlate more or less strongly with each other, they are measuring quite distinct 
constructs.  
When accelerometry is used, which it commonly is, there is little consistency between 
studies on a number of considerations and there is little evidence which supports 
many of the necessary data management and analyses decisions which are inherent in 
this measurement method. For instance, only one study has investigated how much 
monitoring time is required (number of hours on number of days) to reliably estimate 
preschool children’s physical activity (Penpraze et al. 2006). Although the choice of 15 
second epochs to capture preschool children’s sporadic behaviour is one of the most 
consistent approaches between studies, differences still exist, and some studies report 
on epochs as low as one second (Oliver, Schofield & Schluter 2009). Once data are 
collected, there is much contention about the most appropriate cut points to 
determine thresholds between the various intensities of behaviour – sedentary 
behaviour, and light, moderate, and vigorous physical activity. Analysis and reporting 
of how much time preschool children spend being active varies greatly between 
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studies which often makes comparisons problematic at best. For instance, studies 
have reported percent of time in activity intensity (Alhassan, Sirard & Robinson 2007; 
Fisher et al. 2005b), minutes per day (Heelan & Eisenmann 2006), counts per minute 
(Janz, Burns & Levy 2005; Penpraze et al. 2006) and minutes per hour (Pate et al. 
2004).  
Challenges exist, also, with the measurement and reporting of correlates of preschool 
children’s physical activity. Where a potential correlate is investigated across different 
studies, it is regularly measured and reported differently. For instance, parental 
physical activity has been measured and reported as one variable at times (Sallis et al. 
1999), while maternal and paternal physical activity have been measured and reported 
separately on other occasions (Yang, Telama & Laakso 1996), compounding 
difficulties in comparisons. Correlates of preschool children’s physical activity which 
have been investigated have largely been adapted from studies in older children and 
research which investigates correlates which may be unique to the preschool 
population is sparse, at best. This may have resulted in potentially important correlates 
going undetected and may impact the efficacy of future interventions. Additionally, 
few studies report the reliability and validity of the instruments they use to measure 
potential correlates. 
There is no consistent methodology in analysis of physical activity correlates, and, 
therefore, effect sizes are also not consistent. This makes it extremely difficult to 
develop a collective appraisal of the evidence presented (Sallis et al. 1999). Ideally, 
studies could be combined to inform a meta-analytic review of the correlates of 
preschool children’s physical activity. A meta-analytic approach would be useful to aid 
understanding of the data from a broader perspective, especially given the small 
sample sizes, which can be adjusted for. However, adjustment for different types of 
effect sizes (that is, correlation, regression, etc.) is likely to be problematic. For 
example, adjustments for reliability across studies that consistently use Pearsonian 
correlation coefficients, regression beta values or some other consistent effect size can 
be undertaken. However, it is particularly cumbersome to compare the adjusted values 
of Pearsonian correlation coefficients with adjusted regression beta values. It is 
therefore extremely difficult to arrive at a collective statistical conclusion of the 
strength of an association between a particular correlate and preschool children’s 
physical activity.   
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Therefore, the literature on the correlates of physical activity in preschool children is 
scant and encumbered by many of the challenges identified above. The factors and 
variables which influence young children’s physical activity behaviours are 
multidimensional and complex. A variety of methods used in data collection and 
analyses make it difficult to provide a quantitative appraisal of the literature. Small 
samples have been regularly used, compromising reliability of the results. Together, 
this makes it difficult to provide an overall appraisal of the literature.  
2.7 Summary and overview 
Preschool children’s physical activity is complex, multidimensional and not well 
understood. Although recommendations exist for the amount of physical activity in 
which preschool children should participate, different interpretations of those 
recommendations and different measurement and analyses methods have resulted in a 
lack of consensus of the prevalence of physical activity in preschool children. 
Although several studies have investigated the correlates of preschool children’s 
physical activity, there is little consistency between studies in the correlates that have 
been investigated or reported. Additionally, no studies have simultaneously 
investigated multidimensional correlates, that is, correlates across the domains of the 
SEM. Such an investigation is necessary to provide an overview of the relative 
contribution of correlates across each of those domains. 
2.8 Aims
The overall aims of this research are to describe preschool children’s (ages three to 
five) physical activity and to investigate the multidimensional correlates of that 
behaviour. Specific objectives are: 
Objective 1: To develop an understanding of physical activity behaviours and 
their prevalence in preschoolers aged three to five years. 
Objective 2: To identify those factors which parents of preschool children 
believe are important to their children’s physical activity behaviours. 
Objective 3: To determine the association between multidimensional variables, 
including those in the individual, social and physical environment 
domains, and preschool children’s physical activity.
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Chapter Three 
A qualitative investigation of 
mothers’ perceptions of the 
influences on preschool 
children’s physical activity1  
3.1 Introduction
As discussed in Chapter Two, there is little literature that investigates which factors 
might be associated with preschool children’s physical activity. Nonetheless, the 
research which does exist examines a range of factors such as child demographic 
characteristics and behaviours, parental factors including role modelling, and physical 
environment factors including frequency of visits to active play spaces. That body of 
literature indicates that the correlates of preschool children’s physical activity are 
multidimensional. However, the majority of that research has not sought to identify 
correlates of physical activity which might be specific or unique to the preschool 
population. Instead, studies have tended to adapt known correlates of physical activity 
from primary school-aged children and adolescents. Such an approach may fail to 
identify potentially meaningful correlates of physical activity in preschool children. 
Additionally, that approach fails to acknowledge the known differences in physical 
activity patterns between preschool and older children, and the different 
circumstances in which physical activity is likely to occur in those populations. 
                                                 
1 Parts of this chapter have been published as: Hinkley, T, Salmon, J, Okely, AD, Crawford, D & 
Hesketh, K 2011, 'Influences on preschool children's physical activity: exploration through 
focus groups', Family and Community Health, vol. 34, no. 1, pp. 39-50 (see Appendix A.2). 
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This chapter seeks to investigate parents’ perceptions of the factors which might 
influence their preschool child’s physical activity. Qualitative methodology was chosen 
to identify factors which may not have been previously identified in the literature and 
to gain an in-depth understanding of parent’s perceptions of the characteristics of 
their preschool child’s physical activity. Qualitative methodology provides an 
opportunity for in-depth exploration of attitudes, beliefs, perceptions and behaviour 
(Borra et al. 2003; Hesketh et al. 2005; Lewis & Ridge 2005; Veitch et al. 2006). 
Additionally, such methodologies provide insight into the emotional and experiential 
phenomena to determine the broad range of experiences of the participants, 
particularly in under-researched target groups (Giacomini & Cook 2000). This chapter 
presents the findings of a series of in-depth focus groups.   
The structure of the schedule used for the focus groups was guided by the social 
ecological model (SEM) (Bronfenbrenner 1979; Davison & Birch 2001; Stokols 1996). 
That model was chosen due to its multidimensional framework which allowed for 
broad exploration of all potential correlates of preschool children’s physical activity.  
3.2 Aims
The aim of this chapter is to gain an understanding of parents’ perceptions of the 
factors which are important to their preschool children’s physical activity. 
3.3 Methodology
3.3.1 Recruitment procedures 
Preschools and childcare centres located in low, medium and high socio-economic 
position (SEP) areas of metropolitan Melbourne were targeted. The total number of 
Melbourne2 metropolitan local government areas (LGAs) (n=29) were divided into 
quintiles, based on the Socio-Economic Indices For Areas (SEIFA) index of 
advantage and disadvantage (Australian Bureau of Statistics 2001). One LGA from 
each of the lowest, middle and highest quintiles was randomly selected. Each selected 
LGA was contacted and permission requested to contact local preschool and 
childcare centres. One LGA outsourced the management of their childcare and 
preschool centres to two providers. In this instance, both providers were contacted 
with a request for permission to contact randomly selected centres under their 
                                                 
2 Melbourne is the capital of Victoria, Australia. It is a city of approximately four million people, the 
second most populous city in Australia, and covers an area of just under 8,000 km2 (Australian Bureau 
of Statistics 2010). 
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management. Permission was granted from all LGAs. A list of all preschool and 
childcare services in each LGA was obtained from their respective websites.  
Two childcare centres and two preschools in each of the three LGAs were randomly 
selected. Initial contact was made in writing (see Appendix B.1 for centre plain 
language statement (PLS)), with a follow-up telephone call approximately one week 
later. Permission for the service provider to participate was given verbally over the 
telephone by the head teacher, director, or manager, either during the initial telephone 
call or a further follow-up telephone call.  
Following approval from the centre, an appropriate date and time were arranged for 
the focus group to take place in each centre. Information letters and consent forms, 
along with reply-paid envelopes, were then distributed to all parents of 
enrolled/registered children aged between three and five years (see Appendix B.2 for 
participant PLS and consent form). In all instances, information was distributed 
directly into the pockets/pigeon holes of children, or by the head teacher/manager 
directly to parents. Parents could return their consent forms in the reply-paid 
envelope, or could place them in a secure box left at each centre.  
Ethical approval for conducting focus groups was received from Deakin University 
Human Research Ethics Committee (DU-HREC). Written informed consent was 
received from all participating parents. At the commencement of focus group 
discussions, parents were advised they could contribute to the entire discussion, or 
refrain from participating in any particular part.  
3.3.2 Participants
All of the six invited preschools and three of the six invited childcare centres agreed 
to participate. Due to lack of interest by parents in a number of centres, particularly 
childcare centres, the final group for data collection included five preschools and one 
childcare centre. Three focus groups (two preschools and one childcare centre) were 
conducted in low-SEP areas, and three (all preschools) in mid- to high-SEP areas. 
3.3.3 Data collection procedures and instruments 
The focus groups followed a semi-structured schedule, developed to explore parental 
views of family/home, social and physical environments (see Appendix B.3, focus 
group schedule). Participants were asked to think about their child’s physical activity 
in terms of whole body or large muscle movement. The questions were 
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operationalised from the SEM (Bronfenbrenner 1979; Davison & Birch 2001; Salmon 
& King 2005) and the family influence model (Kimiecik & Horn 1998; Kimiecik, 
Horn & Shurin 1996), and a variety of variables identified from the literature 
discussed in Chapter Two. The focus group schedule included: the nature of physical 
activity in their preschool children; home family environment, including the social and 
physical environments; the broader social environment, including extended family, 
friends and neighbours; and the neighbourhood physical environment, including use 
of local facilities such as parks and playgrounds. Following the initial focus group, and 
resulting from the discussion of possible influences, a further group of issues was 
included for all other focus groups: the preschool and childcare environments, 
including available facilities and opportunities for physical activity. 
The interviews were conducted during March 2007 (Autumn) and ran for between 45 
and 80 minutes. The candidate facilitated each of the focus groups. The role of the 
facilitator was to guide the discussion and prompt responses. The focus group 
discussions began with a description of the purpose of the discussion, format of the 
topics to be discussed and basic guidelines for the discussion (see Appendix B.3, focus 
group schedule). Following that description, participants completed a short 
demographic survey (see Appendix B.4, participant demographic survey). Each focus 
group discussion was tape recorded, and key points were recorded in writing at the 
time to aid discussion and to complement the tape-recording. At the conclusion of 
each focus group, participants were thanked, and presented with a movie gift voucher. 
Offering compensation is common practice in focus group research, as participants 
devote considerable time, both during the focus group discussions and in travel, in 
comparison with other forms of data collection (Krueger & Casey 2000). 
3.3.4 Data management and analyses 
Each focus group discussion was transcribed verbatim. Using an open coding process 
similar to that described by Ezzy (2002), several passes of the transcripts were made 
whereby terms and concepts used by the participants were identified and used as 
initial topic codes. Those codes were grouped together into major themes. Where 
necessary, themes were subsequently divided into sub-themes. Themes and topics that 
emerged during the discussions which had not been intentionally sought were also 
identified and included. 
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A coding frame (see Appendix B.5, coding frame for focus group transcripts) was 
created to provide guidelines for the type of information to be allocated within each 
theme and sub-theme during the coding process. Each transcript was coded by 
assigning the code(s) for the relevant theme/sub-theme/ topic to each section of 
printed text that related to one or more of the topics. Once all transcripts were coded, 
the range of views within each theme was synthesised. One transcript was randomly 
selected and cross-coded by an independent researcher using the coding frame. 
Coding agreement was 83.2%. Text within each theme was retrieved and pasted into 
an Excel spreadsheet, and the range of views within each theme was synthesised. The 
data were initially investigated by SEP grouping and as no differences were noted all 
data are presented for the entire sample. 
3.4 Results
3.4.1 Participant characteristics 
Participants were 23 mothers of three- to five-year-old children who attended either 
preschool or childcare. Focus groups ranged from two to seven participants (μ=3.8). 
Characteristics of the participants and their children are summarised in Table 3.1. 
Briefly, two thirds of participants were born in Australia and participated in full-time 
home duties. Slightly more than half the participants had completed a university 
qualification and most were married or in a de-facto relationship. Approximately twice 
as many parents of boys participated as parents of girls. 
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Table 3.1 Characteristics of focus group participants and their children 
Parent characteristics       n % 
Mean age (±S.D.) (years) 35.2(±4.6) - 
Country of birth    
Australia 15  65.2 
Other 8   34.8 
Education   
Less than secondary school 5   21.7 
Completed secondary school 6   26.1 
University/tertiary qualification 12   52.2 
Employment   
Employed full-time 3   13.0 
Employed part-time 5   21.7 
Home duties 15   65.2 
SEP (by centre location)   
Low 14   60.9 
Mid-High 9   39.1 
Marital status   
Married/de-facto 18   78.3 
Separated 4   17.4 
Never married 1   4.3 
Health care card*^ 7   30.0 
Child characteristics   
Sex^    
Male 14  60.9 
Female 8  34.8 
Mean age (±S.D.) (years) 4.4 (±0.7) - 
* A health care card is provided to people with low income and receiving certain government benefits 
to allow cheaper access to medical and other services; ^ Data missing for one participant. 
3.4.2 Meaning of physical activity 
Participants in each of the focus groups were asked to discuss what being physically 
active meant for them with respect to their child. Definitions of preschool children’s 
physical activity included structured activity, spending time outside, and whole body 
movement. Four of the groups also defined physical activity by what it wasn’t – it 
wasn’t sitting, television or using a computer. All groups gave specific examples of 
physical activity relevant to their children. These included playing with dad, rough and 
tumble play, specific structured activities such as swimming and dancing, running 
around, and going to the park.  
To me it doesn’t mean structured activity, it means fun things, like going to the 
park, hanging around with dad, kicking a ball, gardening. I think that kind of 
thing for a child this age ’cos they’re not quite at the stage yet of competitive 
sport. 
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For me it’s like moving around and not sitting down and watching television, 
so getting outside more so than being inside, on the bikes, on the trampoline, 
in the dirt. 
3.4.3 Key themes 
Each of the focus group discussions were guided through potential influences 
outlined in section 3.3.3. Four key themes emerged from the data. The key themes, 
their sub-themes where relevant and examples of each are outlined in Table 3.2. 
Table 3.2 Key themes identified, their sub-themes and examples of discussion 
topics included in each theme/sub-theme 
Theme (description) Sub-themes Examples 
Child fundamentals 
(characteristics intrinsic to 
the child)  
 Sex, personality, health issues, 
intrinsic desire to be active 
Parent power (the 
influence of parents) 
Child focused factors: family 
activities/support; logistic support; 
and regulation. 
Those things the parent does to fulfil 
the child’s needs, for instance, 
taking the child to a park or 
playing in the yard with the child 
 Parent focused factors: parental 
physical activity; demands on 
parents; and parent intrinsic 
interests. 
Those things the parent does to fulfil 
their own needs, for instance, 
undertaking exercise for their 
own benefit 
People to share with Companionship: children and adults Children need other people to be 
active with 
 Teachers/carers Opportunities for children to learn 
skills to support their physical 
activity 
Places to go and things to 
do (places to be active, 
things that influence 
opportunities for, or choice 
of, physical activity) 
Home physical environment Yard size, toys and equipment 
Places to go Parks and playgrounds, beaches, and 
specialist facilities 
Factors influencing choice Availability and accessibility, some 
safety issues 
Preschool/childcare centres Facilities, amount of physical activity 
while at the centre 
  Weather/season Extreme weather, daylight savings, 
season 
 
Child fundamentals 
Several issues were raised regarding the influence of child fundamentals, that is, those 
things which are intrinsic to the child him or herself, and were perceived to influence 
his or her behaviour. Four groups discussed how they believed that boys were more 
active than girls. One group also discussed the difference in skills between boys and 
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girls, suggesting that while boys may be more active overall, girls were better with 
some skills than boys. Additionally, one mother suggested that the types of activities 
children are guided into may be influenced by the child’s sex.  
Abbey’s never, it’s just not her thing, she’s a typical girl a lot different from my 
friends’ boys, it always seems to be the girls, they’re happy to sit at the craft 
table and the boys are always outside running around like nutcases. 
So I say to the girls “would you like to learn dancing?” “Would you like to do 
dancing lessons?” And when they’re that age they don’t know anything else. 
You just suggest it to them. And if it was a boy, Dave would be saying “Do you 
want to go and play footy? Do you want to have a game of cricket?” 
Mothers drew a distinct difference between sex and personality. Five groups discussed 
how some children were intrinsically more active than others, regardless of their sex, 
and therefore enjoyed engaging in more active behaviours or being outside more.  
I have a friend who she encourages them to go outside, and she says ‘I wanna 
get them out there and they don’t want to.’ Two girls, ’cos they don’t really, . . . 
whereas with my daughter, she was an outside child, and my son is the same, 
whereas her children aren’t.  
Three groups discussed how they felt that young children have yet to develop the 
cognitive ability and maturity to be able to make appropriate judgements about their 
behaviour, particularly near roads. The lack of cognitive ability was one reason 
mothers were extremely reluctant to allow their children to play outside the home 
yard.  
But I think because of their age, they have absolutely no road sense. They 
understand that if they go near the black stuff, they call it the black stuff ‘we’re 
not allowed near the black stuff’, they know that cars squash you. So they’re 
quite aware of that concept of stopping and not going onto the black stuff and 
cars squash you. But it’s the ball, you know, things like the ball going out on 
the road, or you know, those sorts of things, they’re too young to have that 
vision and that concept.  
Mothers in four groups reported that children would request opportunities to be 
physically active. At times, children would ask to go to a park or playground, or for 
their parents to play with them in the home yard. 
I still encourage all the time, you know. Geoffrey will say ‘come on let’s go and 
play tennis’ or I’ll be the one to say that. So it sort of works both ways. I like 
them to be active. 
Because if he wants to go outside then it’s ‘oh, come on mum, let’s play cricket 
outside’. 
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Mothers in two groups felt that it was important to balance out their children’s energy 
expenditure. For example, if mothers felt their children had been relatively active 
during the morning, they would prefer their children to be calmer and participate in 
more sedentary behaviours in the afternoon, so as not to tire them out excessively. In 
contrast, mothers in two groups felt that children were naturally active, subsequently 
requiring no real rest time. 
Because I think the children at this age, they can’t have a lot of energy for 
active all day like that. And that’s enough for energy, that’s time for that play 
and then after that they should be calm, you know. They can take more energy 
from the next day, you know. 
I guess if they weren’t being physically active then something’s wrong. You 
think that maybe they’re not that healthy. 
Two mothers in one of the groups also expressed the constraining influence that 
children’s health issues or special needs may have on their opportunities to be 
physically active. Other issues discussed by individual groups included how some 
children like to be helpers with household activities such as gardening, how some 
children appear to be naturally competitive, which drives their desire to be physically 
active, and how children need to be given scope to find their own natural limits to 
their activity.  
Parent power 
The overriding influence discussed in all groups was the role that parents play in their 
child’s physical activity. Parental influences fell into two categories: child-focussed 
factors – activities which parents actively undertook with the child as the focus; and 
parent-focussed factors – activities that had the parent as the focus. Each of these 
categories contained three sub-themes, outlined in Table 3.2. 
Child focused factors 
Mothers reported that they undertook many activities which focused on the child in 
their attempts to support their child’s physical activity.  
Family activities/support 
Family activities/support focused on parents being active with their child; that is, 
engaging in the child’s physical activity. All groups discussed their participation in 
their child’s physical activities, and recognised that children were more active when 
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parents engaged with them. Many mothers reported that their children were unlikely 
to play outside or be physically active on their own, even when there was apparently 
suitable equipment available, and therefore required parent participation. Children 
who had no siblings or peers to play with presented additional demands on parents.  
They’ve got a trampoline, they’ve got the garden, they’ve got whatever they 
want, but they want me physically involved. 
Because I know my son, as much as I try to encourage him to ‘go out and play 
on your own’, and he’s got the playground there and all that, the gym activities 
he can climb over and all of that, he never went out unless I was there and 
participated. 
Discussions around children’s physical activity tended to focus on outdoor activities, 
such as playing in the backyard or being active in a park or other public, outside space. 
In addition, four groups discussed inside activities, often involving music, which 
allowed their children to be physically active.  
We bought them, because they were jumping everywhere, we bought them 
those little trampolines, because we don’t have room for the big ones, those 
little rebounders. And, um, they just do all their jumping on that . . .  so just 
inside the house and they would just be hopping on that all day and night.  
My son’s into Dancing with the Stars, so through the commercials we’re up 
dancing and practicing, yeah, with my one year old and so it gets quite hilarious.  
Mothers in four groups discussed the important role they believed fathers played in 
their children’s participation in physical activity. Key points in this discussion included 
that fathers were more active with their children than mothers, and fathers 
participated in different activities with their children than mothers did. However, not 
all fathers were active with their children. Two mothers also discussed how their 
children’s fathers did not participate in physical activity with their children. This lack 
of involvement seemed to be due to either lack of motivation or health issues. 
Yeah, they’re [dads] more experimental. Like ‘oh, let’s go and get a kite’, or 
‘let’s go fishing’, or you know, they go into those things. 
Past history, there was hardly any involvement, or interaction, between father 
and children. It was like, um, you know, ‘just go out and play and I’ll be in 
whatever, doing whatever’.  
All groups discussed the need for supervision of their children’s activities. For one 
mother, this was particularly important if her children were attempting to participate 
in a potentially dangerous activity. Mothers generally felt comfortable with their 
children playing in the yard of the family home without supervision, but would 
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supervise their children in more public places, such as playgrounds, or if their children 
played in the street with neighbours. Two mothers in one group felt that their 
children had to always be supervised outside, even in the yard of the family home. 
One of those mothers commented that her children would like to play with 
neighbourhood children in the street, however, she was not willing to let them out 
alone or to supervise them so they could participate. However, one mother was happy 
for her children to play unsupervised on the street as there were many other children 
who also played there. 
They’re not allowed to play out there. Because, you know, I’m not gonna sit on 
the road and monitor for an hour. Whereas the other kids they just play and 
there’s no parent supervision or nothing. So I don’t know what will be 
happening in that hour. . . . . . so they’re not allowed to, and they know that, 
they’re not even allowed to ask, ‘can we go out and play on the street?’  
No, I don’t have anybody. Just my children go out into the court, because we 
live in a court, and other families around, all of their children go out because 
they all have two children. So all the children come out and they all play 
together and in summer they are out until even eight o’clock sometimes. And 
they will run in and have a bite to eat and they are out again. And they have a 
great time. 
 
In addition to the issues outlined above, two groups briefly mentioned how mothers 
try to build physical activity into their day by incorporating it with existing activities 
such as gardening or by deliberately choosing activities which were active, such as 
outside activities. Two mothers in one group discussed how they had made conscious 
choices about their family homes – renovating and moving to a larger block – so their 
children could be physically active in the home yard.  
Parental logistic support 
Logistic support is support that encompasses material or practical issues, for example, 
by providing transport or financial resources. Mothers in all groups discussed 
providing their children with logistic support. They did this in three main ways: 
provision of structured activities which inherently require payment for lessons or 
equipment and transport; planning and organising for children to be provided with 
opportunities for physical activity, which again involved transport to a variety of 
locations, and at times also included paying for admission or other associated costs; 
and provision of toys and equipment for children to use to support their activity at 
home.  
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I think structured activities are much more popular than they were when we 
were children and I think they play a huge part now. 
Being a single mum, working and having two kids, as well as kinder, a) I always 
make time for the boys. Like the weekends that I have them are just for the 
boys. Um, and we always go to outdoor playgrounds. And in summer I find 
that I do put a few dollars aside because I will need it come winter so I can take 
them to an indoor playground. 
So they’ve got their bikes, they’ve got their cubby house, they’ve got their 
sandpit, they’ve got the slide. 
Regulation 
Regulation is a “rule or directive made and maintained by an authority” (Concise Oxford 
English Dictionary  2004, p. 1212). Parents are considered to be the authority for their 
child. Mothers across all groups reported several methods to regulate their children’s 
behaviours some of which may support physical activity while others may constrain it. 
For instance, mothers in four groups discussed their use of rules to support their 
child’s physical activity. Issues included guiding the child into appropriate behaviours, 
fear of  injuries or accidents, maintaining a state of calmness and balance both within 
the child and the home, encouraging children to use equipment safely, and limiting 
sedentary behaviours such as television viewing or computer use. Mothers in three 
groups also discussed how they believed their children would be less physically active 
if they did not have rules to support being active. Several mothers suggested that they 
have actively avoided purchasing electronic games equipment due to concerns over 
the influence such equipment may have on their children’s physical activity levels.  
If we didn’t have the [rule] about computer use, Nintendo at grandparents’ and 
computer at home, they would be less active. 
Well, for starters, I haven’t bought an Xbox or a PlayStation or anything for 
that reason, so he doesn’t get caught up in it. He’s got certain times throughout 
the day that he can watch a DVD . . . So other times he can go outside. 
Several mothers in three groups discussed how behaviours like running, playing with 
hard balls, kicking balls, and jumping on furniture were not allowed inside. Such rules 
were implemented to protect both the household goods and the child. 
And so that’s the only place I don’t like the kids to run [up and down the 
stairs]. I don’t like them to run too much inside because we actually have a big 
glass table and I don’t like them to run because of that.  
Regulation of children’s play spaces was discussed in three groups. Mothers who 
raised this issue talked about the idea of containing their children in their home yard, 
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in effect, creating a ‘fortress’. This was to protect the children from either running 
onto the road or being exposed to strangers who may potentially threaten the child’s 
safety or well-being. 
We’ve got huge fortress gates, and during the day they aren’t kept open, you 
know. So my two couldn’t walk in and out because the gates are locked down 
the end of the driveway, so you know that they’re safe.  
But it’s inner Melbourne . . . But I mean I’ve grown up in the city and South 
Yarra  . . . We had a bigger house, we were in a compound, we were in private 
schools, where all of our physical activity was in a boundary. So I’m up for 
boundaries, I like boundaries. And wherever I am I will make a boundary so 
that they can do sport within my supervision or within my hearing.  
Parent focused factors 
Mothers reported that some of the things they did which may influence their child’s 
activity had themselves as the central focus.  
Parental physical activity 
Although all groups discussed the importance of parents interacting with their 
children, only three groups discussed the importance of less interactive role models 
for their children’s behaviour or their own physical activity. Discussions on this topic 
were very brief, however those groups which did discuss this issue recognised the 
importance of role modelling and also how children were eager to imitate their 
parents’ behaviours.  
I think it’s all about what happens in the household. Like behaviour comes 
from parents and everything else, whilst children have their own personality 
and their own make-up, I think if you’ve got active parents that’s gonna make 
maybe even an inclined non-active child to be more active, and to at least get 
the right attitude going into it.  
We get down the beach and my husband and I grab the racquets, the racquet 
ball things with the nets, and we are laughing our heads off, throwing it as far 
as we can on the beach until the kids are coming up to us saying ‘can I have a 
go? Can I have a go? Can I have a go?’ cos we love, my husband and I love 
sport together. 
Demands on parents 
Mothers in all groups discussed how other commitments or demands they had to 
fulfil may act to constrain their child’s physical activity. Issues identified included 
work, financial matters, time constraints, housework, and providing for other children 
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in the family. Some mothers also reported that they made a choice to leave the 
housework in favour of spending time with their child. Although mothers were the 
primary caregivers, and their work commitment necessarily influenced their 
opportunities to be with their children and provide for them, several groups discussed 
how the father’s work commitments could also influence their children’s physical 
activity.  
Your child might want to go out and go and play but you’ve actually got to do 
housework and stuff. So that constrains it.  
The work commitment. Sometimes that actually gets in the way, especially if 
you’ve got a full-time or part-time job and you are trying to stretch your time 
with working, housework, trying to feed them and do all those other 
responsibilities, sometimes it can actually prevent you from actually 
encouraging activity, or even more activity. 
Demands of work and housework both consume parents’ time, limiting their 
opportunities to be active with their children. While mothers discussed the demands 
of work and housework, the issue of time was discussed as a distinct factor in five of 
the six groups. Discussions included the necessity of being organised, daily ‘time-
juggling’, and the importance of time management so they could fulfil the 
requirements of their day. 
That work, life, yeah, that balance of being able to say, ‘Ok, Saturday morning 
I’ll do the housework, Saturday afternoon, we’re just going to the park, nothing 
else is happening, we’re going to do this’. So sort of trying to do that, trying to 
get that balance, trying to work out that balance. So that it can happen. 
All groups discussed financial considerations and several mothers identified the 
constraining influence money can have on children’s activities. However, three groups 
suggested that money wasn’t that necessary to provide for children’s physical activity 
opportunities during the preschool period. Those groups suggested that children 
could be physically active with no-cost options, such as going to the park, but that 
money may provide additional opportunities for things such as extra structured or 
organised activities, or for skill development opportunities which parents may not be 
able to provide. 
The financials constrain it, there’s this one thing running the Little Athletics, 
and you have to pay for the uniform, you have to pay, you have to go there, 
what if you don’t have a car how do you get your children there? It’s really a 
lot, and you have to pay for the insurance . . . and the uniform which 
sometimes, if you are on pension, you can’t afford it. 
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Not really [money limiting activity], ’cos I mean kids are happy enough just to 
go, I mean you don’t have to go to Scienceworks and places like that. You can 
stay home and go to the park. It certainly wouldn’t mean that they get less 
physical activity, it might mean that they get different physical activity. . . . So you 
end up doing different things over the child’s life. 
The need to provide for other children was also identified by two groups as a possible 
constraint on preschool children’s physical activity. Having other children in the 
family may constrain physical activity opportunities in different ways: older children 
need to attend school, usually being dropped off and picked up by the mother, 
thereby limiting time for younger children to visit parks or other places; and younger 
children often had sleep times during the day, which may necessitate the preschool 
child engaging in quiet play, or even sedentary behaviour, in the house to avoid 
disturbing the sleeping baby. 
Yeah that’s another thing, having a baby. I mean, I wasn’t going out as much 
when I had . . . yeah, ’cos you’re trying to keep the older one more quiet, you 
know, ‘don’t bang the doors if the baby’s sleeping’, or, you know, so you were 
sort of restrained in because of the other one. 
In addition to the tangible constraints on children’s physical activity discussed above, 
the parent’s level of tiredness, or amount of energy they had, was also highlighted as 
an influence on preschool children’s physical activity. Three groups discussed the 
debilitating impact that low energy levels and tiredness had on their ability to interact 
with their children. Mothers also discussed how they push themselves to provide 
opportunities for their children, even in the face of their own physical needs not being 
fulfilled. 
My own tiredness impacts on that as well. My not being as physical as I would 
personally like to be, impacts, where sometimes they would want to be more 
physical, I . . . they’ve got a trampoline, they’ve got the garden, they’ve got 
whatever they want, but they want me physically involved. . . .  and you say “can 
I just watch you” or “this is the last one” but they want another one. And they 
want you to keep going and you just have to say “Oh, darling, I’m really tired”. 
And it’s a real physical tiredness, it’s not laziness, it’s complete and utter 
exhaustion that you can’t get out of. 
Parental intrinsic interests 
All six groups discussed how they felt fearful about their child’s safety while they were 
active, and how that fear acted to constrain their child’s physical activity. Fears 
revolved around several issues. Stranger danger was mentioned in every group, and 
for some mothers was even a concern in the home environment. Other fears included 
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the child falling when climbing, injuries occurring in other ways, the potential for 
traffic accidents, and the safety of the play environment. In some instances, such as 
climbing, mothers recognised that it was important for their child to participate in that 
activity and then managed their fear and instructed their child to be careful while 
undertaking the activity. In those cases, mothers appeared to be attempting to balance 
the child’s need to be trusted in their ability to undertake their activity with their own 
fear. Other mothers discussed how they recognised that their child needed to 
participate in an activity, yet their fear was so great that it precluded them from 
allowing their child’s participation.  
I’ve got concerns when my son climbs the tree and goes really, really high that 
he’s going to fall. But I don’t know how to get around that, because I don’t 
want to keep him on the ground. 
In some circumstances, yes, I will. I will say don’t do, like, I’ll put a stop to 
things. Because I sort of look at the dangers of it and the outcome of it. Instead 
of more allowing them to learn from it, and learning that ‘Ok, I can still do this, 
but I’ve just got to watch what I’m doing.’ You know, I don’t allow them to 
learn from those sorts of things. I get a bit, sort of, cotton wool sometimes, I 
get a little bit paranoid. 
All the groups discussed taking their children places to be active, such as local parks, 
and the need to supervise their children during their play to ensure their safety. 
However, the needs of the child were not the only consideration about where or when 
to go. One group discussed the need for parents to have social interaction, variety and 
entertainment while their children were being physically active in a park. These 
mothers recognised and had previously discussed the need for parental interaction 
with their children to promote increased levels of physical activity. However, when 
visiting parks and playgrounds, they were more likely to supervise than actually 
interact with their children. Several mothers commented that sitting and watching 
their children play was boring, and they were more likely to allow their children to 
play for longer if they were occupied or stimulated in some way. 
The social aspect for the parents, mothers or fathers, ’cos there’s a lot more 
stay at home fathers now, if you’re on your own with a child how boring is it to 
be at the park? I mean, I go, but if there’s nobody else there, you just sit there 
and you go tweedle dum tweedle dum, ‘Oh, you’re playing on the slide, OK.’ 
But if there’s at least one other person and a coffee, it just makes the time go. 
Satisfying parental desire may also influence the types of organised activities that 
children participate in. Mothers in one group expressed how they guided their 
children into activities that the parents themselves enjoyed. Additionally, the need to 
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have some time-out from their children was raised by several mothers. Other issues 
raised by mothers included the perceived importance of swimming lessons for safety, 
the need to set good habits early in the child’s life, the importance of encouraging 
outside play, the role that expectations play, and differences between their own and 
their child’s childhood.  
People to share with 
The overriding issue in this theme, discussed by five groups, was that preschool 
children needed companionship in their physical activity to make the most of the 
opportunities they had. Companionship came from other children, such as siblings, 
cousins, or peers, or from adults such as uncles, grandparents, other adult family 
members, and parents’ friends. Mothers also reported that their children seemed to be 
much more active when they were with other children compared with when they 
played on their own.  
They’re not great at doing a lot of physical activity by themselves. They need 
someone else there. 
Some games need more than one child to get involved, you know. You know, 
you can ride your bike but if you’re riding a bike with a friend then going in and 
then out and then on the grass, well, that’s more fun. So that’s, you know, if 
she had a friend then she would continue that play longer than on her own.  
Mothers generally regarded having siblings to play with supported physical activity, 
particularly though physical activity interaction between the children. 
Brothers to wrestle with! That’s a lot of our physical activity with our kids. It’s 
the wrestling and the rolling and the building and the lifting. Yeah, outside is 
plenty of physical activity, more so than inside, although they do do some 
inside too. Kicking around and running and chasing each other . . . . 
Mothers discussed how they would organise activities with friends or family who had 
children, allowing the children to interact with each other. However, there was no 
spontaneous discussion in any of the groups about preschool children’s friends, and 
things such as ‘play dates’. When one group was asked specifically about this, one 
mother’s response was:  
We haven’t really got to that stage. We haven’t really had friends over other 
than mothers group3 or birthdays. I guess this is the first year they get into 
having mates over, isn’t it? Four-year-old kinder. 
                                                 
3 Mothers groups are typically formed at Maternal and Child Health Centres (MCHC). First time 
mothers (and fathers) can attend for approximately six weeks from soon after their child’s birth. 
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The main sources of children’s interactions with others outside the immediate family 
and preschool or childcare were social events organised by adults such as follow-on 
mothers’ groups or family functions. Four groups discussed these types of social 
gatherings, which could be used to help encourage less active children to be more 
active. Some mothers reported that they took family holidays with their siblings and 
their children, and that such occurrences provided great opportunities for children to 
be active.  
So a lot of it relates back to how many friends you have who have children. 
And going back to the mother’s group thing, I think, and who you meet in the 
local area, because then you have friends that are close to you rather than 
driving. 
And generally social gatherings are physical play, they go outside and play, 
rather than, so when there’s friends and kids, you don’t sit. They go outside 
and get active.  
All groups discussed the role adult members of the family played in their children’s 
physical activity. Specifically mentioned were children’s uncles, who tended to engage 
in rough-and-tumble play. Every group discussed the important role that grandparents 
play in their grandchildren’s lives. Many mothers described how their children would 
spend time in their grandparents care on a regular basis, particularly if both parents 
were working. Other mothers stated that their children participated in specific 
activities on a regular basis with their grandparents, many of which were physically 
active. However, several also discussed how their grandparents were either not close 
by, or were not physically active with the children. 
So she’s a very active person, I mean mainly she loves gardening and not so 
much sport, but, you know, she’s a very active grandmother, and the way she’s 
sort of out there when the kids are with grandmother, you know, she keeps 
them active. And she walks the dog and they go along with her to walk the dog 
when they’re there.  
Mine are [close by] on both sides but older. So yes they take them to the park 
but there’s probably not as much interaction with them, it’s taking them there. 
Teachers 
Three groups discussed the important role they felt that their children’s teachers or 
carers played. That role provided important benefits for both the children and their 
                                                                                                                                       
MCHC nurses facilitate formation of the groups, may provide topics for discussion or consideration 
and encourage mothers to continue to meet once the formal sessions conclude.  
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parents. With respect to the children, teachers were seen as an opportunity for 
children to learn important skills through instruction and encouragement. Teachers 
and carers were also perceived by mothers as an important source of information 
about what was necessary and appropriate for their children. 
They seem to be really encouraging the sport here though. 
I was here one day last week, and they do two hours in the morning. And my 
son, I put in family day care from six months and I think all day in the family 
day care and I learn from them more and more. And I learn how they act, how 
they do, and they know the times to play. 
Places to go & things to do 
Mothers discussed how they believed that time outside for their child was time being 
active. The physical environment was therefore an important influence on preschool 
children’s physical activity. Discussion of some ways in which the physical 
environment was perceived to influence physical activity in the preschool population 
covered five sub-themes, discussed below. 
The home physical environment 
All groups discussed at least some aspect of the home physical environment and its 
potential influence on their preschool child’s physical activity. Five groups discussed 
the constraining effect they felt that having a small backyard had on their children’s 
opportunities to be physically active. Many of the participants also drew comparisons 
between their children’s behaviours in their own small backyards and behaviours in 
larger backyards, particularly those of grandparents. Conversely, some mothers in two 
of the groups commented that their backyards, despite being very small, supported a 
great deal of physical activity, particularly when parents were interacting with their 
children. 
And the difference too, you know my children, my mother-in-law and my 
father-in-law, um, they’ve got a big backyard and I know they’re not stressed 
there. They’ve got so much to do . . . . You know, and they’re stimulated with 
that . . . . and they’re constantly active. And they’re out there for hours and 
hours. And my place, because it’s so confined, you know . . . within 20 mins 
they’re bored. They’ve done everything. Whereas outside with the grandparents 
they’re there for about three or four hours and they won’t come back in. And I 
think its space. 
We play cricket most nights of the week. We’re out in the backyard either 
playing cricket or totem tennis or chasey around the deck ’cos we’ve only got a 
small backyard. 
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Mothers in five groups discussed the use of toys and equipment in the home 
environment in terms of their children’s physical activity behaviours. Many mothers 
listed off a number of pieces of toys or equipment they had for their children to play 
with. These included bats, balls, bicycles, tricycles, scooters, cubby houses, 
trampolines, trees to climb, totem-tennis, tennis racquets, table tennis, lacrosse sticks, 
swings, slides, skipping ropes and sand pits. The number of inside toys mentioned 
that supported opportunities to be physically active was much smaller, and included 
soft balls, balloons, and indoor hockey sticks. Mothers also discussed the use of 
protective equipment for some activities, particularly bike riding, with many 
mentioning that they ensured their children wore bike helmets, even in their own 
backyard. Some mothers commented that, due to a lack of space in their backyard, 
they could only fit in a few pieces of equipment, thereby limiting the variety available 
for their children. However, mothers commented that the number or type of 
equipment or toys they had at home for their children did not seem to be an 
important influence on their physical activity behaviour, as the children would not 
play with them on their own. 
So they’ve got loads of toys, both in and outside, to engage them in play. So 
they’ve got their bikes, they’ve got their cubby house, they’ve got their sandpit, 
they’ve got the slide. And then inside they’ve got dolls and jigsaw puzzles and 
coloured pencils and paper. 
Sarah’s got everything! (laughs) You’ve got to. . . . you have to be part of that 
play, I think. You know, she’ll play on the swings and things like that but some 
things like your children would do . . . some games need more than one child 
to get involved, you know.  
One mother believed that preschool children “would still be just as active but the 
equipment actually helps their skills”, suggesting that availability of equipment did not 
support increased levels of physical activity. Conversely, one mother suggested that 
their recent purchase of a trampoline had enhanced the amount of time her children 
were active. 
We bought a trampoline for them at Christmas time and that’s been really 
helpful for us. They’re on it every day and the amount of energy you use to 
jump, I mean, I’ve been on it a few times. And they love it and they’re on there 
all the time. 
All six groups discussed the types of physical activity behaviours their preschool 
children participated in inside the home. Inside activities were essentially confined to 
dancing, often in front of a particular television show, to a DVD, or with music. 
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Other activities such as hide-and-seek, rough-and-tumble, pillow fights and indoor 
running were less frequently discussed.  
We have music every Saturday, every Saturday morning. It’s like, look in the 
old record box! We’ve got Peter and the Wolf, and we’ve got, you know, the 
Rolling Stones, and you know, Beethoven, and all different sort of variations of 
music which I guess helps them being really active in different ways. They love 
sort of experimenting. We all dance around the house, the four of us. 
Terry jumps around on the couch, throws the pillows off the couch and then 
jumps on the pillows. That’s about the only thing he’s allowed to do. More 
quiet activities like Lego and blocks. 
Generally, there was little concern amongst mothers that their children watched too 
much television or engaged in too much time using computer or electronic games 
which may have been a consequence of the use of rules, discussed in the previous 
section. For the most part, mothers commented that their preschool children had not 
yet developed the ability to concentrate for an extended period of time on a screen-
based behaviour. Many mothers were concerned that if their children were offered 
more opportunities to engage in such sedentary behaviours, the potential for them to 
decrease their participation in other activities would increase as the child matured.  
Yeah, they can’t sit there for two hours watching it. 
If you let him watch television, then I’ll find that he’ll watch television all 
weekend. 
Some mothers also reported that they used the television as babysitter to get some 
‘time out’ from their children: “the computer thing and the television watching thing 
as, it means I get my peace and quiet”. In many groups, mothers discussed how they 
felt that having programs on television or DVD which showed people being 
physically active encouraged their children to be active themselves.  
We’ve got friends who are into Ninja Turtles and I know that now I’ve been 
forced to buy it, so I’ve bought it, well, not forced [laughs] but . . . but I did, I 
did cave in! So I’ve bought it and when they’ve got friends over they’ll pretend 
to fight and imitate whatever they see on television so there is a lot of that. So 
it’s not that bad all the time.  
We’re nuts about sport anyway but . . . The golf is on, he’ll want to play golf. If 
the tennis or the FINA swimming or the Australian Open, or the Olympics 
was massive, Geoffrey’s all of a sudden going ‘I wanna swim’, you know, 
watched the swimming and went ‘I’ve gotta do that’. So we put him into 
swimming lessons. Whenever those big sporting events are on I leave them on 
television, I don’t care if it’s all day. 
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Places to go 
Mothers across all six groups identified many places they took their children to be 
physically active. These included free locations, such as parks, playgrounds, the streets 
around their homes, beaches, and the forest, and locations which required payment 
for use of the facility, such as indoor play centres, the Kew Traffic School, specialist 
facilities including the Aquarium and Gumbuyah Park, shopping, and restaurants with 
play areas. Parks and/or playgrounds were mentioned in every group, and beaches 
were mentioned by four of the groups.4 All groups mentioned using free locations 
twice as frequently as they mentioned using those locations which required payment. 
Additionally, all groups discussed locations which were close in proximity to their 
homes, and those which required travelling some distance to access. Mothers 
discussed visiting close locations more frequently than distant locations. 
Mothers in one group discussed how they felt that homes were no longer child-
friendly, but had become “more of a showroom, you’re not feeling like it’s a nice 
calm, cosy home where you feel like you can sit down and relax and enjoy”. This 
caused those mothers concern about taking their children into other people’s homes, 
where they would become “anxious and spend half your time running around trying 
to [contain the child]”, “worried about if your child’s gonna touch something”. 
Consequently, those mothers felt hampered in their attempts to provide opportunities 
for their children to be active through socialising with peers.  
Factors which influence choice of facility 
Mothers in all groups raised many considerations in their choice of an appropriate 
facility for their child to be active in. These factors included availability and 
accessibility; appropriate and safe play equipment; infrastructure including fencing, 
shade and seating; traffic; and aesthetics and incivilities.  
Mothers in four groups discussed availability and accessibility of parks or playgrounds 
for their children to play in. Mothers in one group discussed how important it was for 
them that their children’s play environments be in appropriate locations. For instance, 
bike tracks next to busy roads, rivers or lakes were considered inappropriate for young 
children still learning to control their bikes and needing to avoid fast-moving traffic. 
                                                 
4 This may have been due to proximity, as some groups were close to the beach whereas others were 
not. 
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My son is not a great bike rider yet, but on Beaconsfield Parade I don’t think 
I’d be comfortable, they’ve got that bike track, but there are so many serious 
cyclists down there, and roller-bladers and people walking and dogs and what 
not. Even around Albert Park it’s not great. If you go right next to the lake he’s 
gonna fall into the lake and if you’re out by the road you’re gonna get hit by a 
car. 
Other discussions around availability and accessibility included the need to travel to 
access appropriate facilities. This seemed to be highly influenced by the very specific 
area the home was located in and did not seem to be socio-economically patterned. 
Some mothers reported that they had no appropriate parks close by, while others 
described how they had several reasonable parks close by. Some mothers stated that 
the need to pack the children into the car to access a reasonable park was enough to 
stop them from going.  
Well, we have a big backyard, and there’s a park everywhere. There are so many 
parks. So we go for a walk every night and he’ll just come with me. 
If it was walking distance you’d probably go more often. But when you have to 
get into the car, I can’t be bothered. 
Five groups discussed the need to provide appropriate play equipment in parks. This 
included age-appropriate equipment, a variety of different types of equipment, and 
equipment maintained in a safe and usable condition. It should be noted, however, 
that while it was important to mothers to have well-maintained equipment, only one 
group raised this as a concern, with others reporting that safety was a local 
government responsibility which seemed to be fulfilled well. However, some mothers 
did suggest that local governments were much less successful at providing appropriate 
equipment. Some mothers were also influenced in their decision about which park to 
visit by how frequently any particular park was used by other children.  
It doesn’t seem to cater for all age groups, and if you take your kids they get 
bored. I’ve stopped going to a lot of the parks with Geoffrey because he just 
gets so bored. 
And not only that but you go to a playground or a park where you know it is 
being constantly visited by other children. Where I used to live, there was a 
playground, a simple playground in the middle of huge grounds but it was 
hardly ever visited. I would not go to that one. 
Four groups discussed the need for appropriate infrastructure in parks. This included 
fences as a necessity, shading, and, somewhat optimistically, some mothers suggested 
having a coffee shop right next door to the park, so they could enjoy an afternoon 
latté while their children played. Many mothers felt that such facilities would make 
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visiting parks much more pleasant for all involved. One mother summed up the ideal 
park: 
Seats for the parents to sit down, fenced off, sun shade, and a variation of great 
equipment for various ages. The councils don’t seem to cater anymore. 
Mothers did not discuss the issue of graffiti as an influence on their choice to visit any 
particular facilities. However, the mothers in four groups did raise issues such as the 
prevalence of syringes, dog droppings, long grass, dogs roaming free, litter, and 
vandalism. Mothers who reported such issues also reported that they avoided parks 
where those things were evident, even if they were local parks and that meant having 
to travel by car to other areas or not going to the park at all. 
Yeah, we’ve virtually got a park at each end of the estate we live in, just a small 
park that’s got a bit of jungle gym type equipment in. And then there’s just 
open paddocks. So I’m a bit paranoid about letting them use that. I’ve got a 
real phobia about dogs, I’m shocking, I’m really bad. I’m quite hesitant to go 
into that environment, more me than the girls.  
We’ve stopped going to this park now because they just will not repair. The 
grass is always this long, there’s dog poo everywhere, and it’s not worth it. And 
the equipment is bad. 
Preschool/childcare centre physical environment 
Factors influencing physical activity in the preschool or childcare environment were 
discussed by mothers in five groups. These factors included available facilities, the 
amount of physical activity children took part in during their time at preschool or 
childcare, and the teacher’s ability to be able to provide appropriate physical activity 
opportunities to the children as part of their daily program.  
Mothers in two groups discussed the facilities available in the preschool/childcare 
environment. Mothers in one group mentioned that having a good outdoor space and 
equipment was important in helping them decide which preschool or childcare centre 
their child would attend. Generally, mothers who talked about facilities were 
complimentary to the preschools and childcare centres, commenting how many of 
them attempted to provide appropriate facilities, even in small areas, and how some 
also tried to provide variety for the children in terms of equipment. However, this was 
not the case at all centres. Specifically, one mother stated that the previous childcare 
centre her son had attended had built a fantastic facility in one of their rooms. 
However, that facility was only available to the children in the age-group who used 
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that particular room, and other children in the centre did not have access to it. A few 
other mothers also commented that some centres their children had attended did not 
have good physical activity facilities, and this had caused them to move their children 
to another centre. 
When we were in crèche, before Terry started kinder, that was what he loved 
the best was that they changed it completely every week. Terry would go there 
and there would be completely different stuff and different ways the equipment 
was set up, and that was really interesting. It’s limited how much you can do at 
some kinders. 
Water play, all sorts of different things, climbing play, sandpit, everything you 
could possibly think of. I can’t complain. They’re just great. 
Mothers in four groups also discussed how much physical activity their children 
engaged in at preschool/ childcare. Some mothers felt that their children had enough 
time being physically active during their time at preschool/childcare and did not 
require any additional activity time for that day. Other mothers felt that their children 
benefited from having a rest following a short preschool session, and then needed 
more opportunities to be active. These mothers also felt that if their children were in 
childcare for the entire day, their physical activity needs would have been met. 
You trust your child there, like when she went to childcare before she went to 
kindergarten and I think it’s enough. It’s really sufficient for her to do her 
physical activity. They do it for two hours, you know. 
I think it depends very much on the type of childcare. Long day care, certainly, 
I feel that they have had enough. If they’re there from, you know, 9 till 6, I 
think that’s enough. But if it’s an occasional, what do you call it, you know, for 
only three hours, then they might [need to engage in more physical activity for 
the day]. 
Mothers in four groups discussed the program itself, and the opportunities provided 
by the teachers in that program for the children to be active. Generally, this part of 
the discussion focussed on the children having opportunities to be outside engaging in 
active, unstructured play. There was one exception to this: one mother discussed how 
the childcare centre her son attended had specialist program providers attend the 
centre on certain days each week to provide structured physical activity sessions for 
the children. That mother saw those programs as not only providing opportunities to 
be physically active while at the childcare centre, but as also supporting the children to 
learn skills they may not learn elsewhere and which they could then use to support 
their own physical activity in other environments. Other mothers commented that 
Chapter Three: Qualitative study 
Page 71 
preschool and childcare centres did not provide enough support or encouragement 
for the children to be active and instead relied on external providers to fill such a role.  
I don’t think I would be happy [with the program] if they didn’t have the Play 
Ball program in the crèche. I think that should be compulsory in every crèche, 
in every kindergarten. It is the most phenomenal program. And it’s terrific 
because the teacher changes from time to time, but you get a lot of men 
coming in, which I think is really important. Cos I think in this day and age a 
lot of little boys, and little girls, don’t get to run around enough, unlike us, get 
to run around with their dad and get to see football skills, tennis skills, balance, 
and games that they can play with their siblings, like what’s the time Mr Wolf. 
All those sort of little games that we played, elastics, hopscotch, stuff that, I’m 
sure busy parents these days just don’t do with their kids. 
The problem with the childcare is they don’t run any sort of PE or sport, so, he 
would just naturally run around with his friends there. The teachers wouldn’t 
actually do anything. Although they provide the healthy food part of it, the 
teachers don’t take the classes, so without this program, that’s what they do. 
But at least they acknowledge that they’re not able to teach that, so they bring 
people in to do it. So I’m very happy with that.  
Weather 
Five groups discussed how the weather or season influenced their children’s 
opportunities to be physically active. Mothers felt that extreme weather, such as high 
temperature or UV rating and very wet or cold weather, along with shorter days 
during winter, acted to constrain their children’s opportunities to be outside, thereby 
limiting time they could be physically active. Generally, discussions revolved around 
trying to take as much advantage as possible of the time available when children could 
be outside and active. 
Winter versus summer, if it’s raining, you don’t get out as much, and just the 
extended hours, night time. Like I was thinking last night, after dinner, we went 
across to the park and it was starting to get dark and I thought that in about a 
month’s time it’ll be dark and we won’t be able to do this. So definitely in 
winter you can’t get out after dinner and at the end of the day and those sorts 
of things. 
In the morning only, in the morning she’s allowed outside between 10 to 11, 
that’s all, and in the afternoon they can just play inside because the sun, you 
know, after 12, it’s no good for them. So that’s the time when they play 
outside, 9 to 11. 
3.5 Discussion 
The use of qualitative data collection techniques in this study generated a wealth of 
information about mothers’ perceptions of the influences on their preschool 
children’s physical activity behaviours, and has highlighted the complexity of these 
influences. In general, participants understood the importance of providing children 
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with appropriate physical activity opportunities, with all of them reporting strategies 
they used to try to support an appropriate level of physical activity for their children.  
The findings clearly illustrate that the influences on preschool children’s physical 
activity are multidimensional in nature. This is consistent with the discussion about 
findings from quantitative studies involving preschool children in Chapter Two, with 
findings of quantitative reviews of correlates of physical activity in older children 
(Sallis, Prochaska & Taylor 2000; Timmons, Naylor & Pfeiffer 2007), international 
qualitative research (Casey et al. 2009; Dwyer et al. 2008; Irwin et al. 2005), and other 
empirical studies (Bower et al. 2008; Spurrier et al. 2008). That literature, collectively, 
illustrates that preschool children’s activity levels and patterns are influenced by 
individual, social and physical environment factors. This study identifies previously 
unexplored influences on young children’s physical activity. The use of the SEM 
(Bronfenbrenner 1979; Davison & Birch 2001) as a framework through which to 
understand influences on young children’s physical activity is also supported. 
The multidimensional nature of the correlates of preschool children’s physical activity 
was clearly uncovered in the focus group discussions, with the themes corresponding 
with the levels of the SEM. The themes relate to that model in the following way: 
child fundamentals corresponds with the most proximal level of individual influences; 
parent power and people to share with correspond with the social environmental 
level; and places and things correspond with the most distal level of the physical and 
policy environments.  
Consistent with previous research (Jackson et al. 2003; Kelly et al. 2006; Klesges et al. 
1986), several focus groups identified the influence of the child’s sex on their level of 
activity, with many mothers commenting that they believed boys were more active 
than girls, and indeed, some mothers also suggested that girls needed less activity than 
boys. However, a greater proportion of mothers in the sample had sons, and that may 
influence the latter perception. Some findings from this research also supported those 
identified by Dwyer et al. (2008), including safety concerns, companionship, 
perceptions of children being naturally active, and time constraints. However, in 
contrast to those findings, parents in this study reported minimal involvement by their 
children in structured or organised activities. This finding may result partly as a 
consequence of the composition of the focus groups, wherein approximately 60% of 
mothers were from low SEP areas, and may therefore have insufficient funds to 
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support participation in structured activities. However, this issue was not explicitly 
raised by mothers and further investigation is required to support this contention.  
As previously identified (Dwyer et al. 2008; Irwin et al. 2005), some mothers perceive 
their children to have a natural propensity towards physical activity. An additional 
finding from this study was that some mothers also felt their child was more 
intrinsically motivated to participate in physical activity than others. Personality 
aspects and potential associations with preschool children’s physical activity have been 
investigated in only a handful of studies to date (Buss, Block & Block 1980; Sallis et al. 
1988b). Unfortunately, different personality characteristics have been examined in 
each of these studies, and results are inconclusive. The potential for a young child’s 
personality and individual preferences to influence their behaviour is difficult to study, 
given young children’s lack of cognitive awareness and inability to self-report. 
Nonetheless, understanding the intrinsic factors which may drive even young children 
to be active may be an important component in supporting their participation in 
optimal levels of physical activity.  
A unique aspect of this study was the exploration of parents’ regulation of their 
preschool children’s behaviours. Many parents reported having rules which restricted 
their children’s opportunities to engage in sedentary behaviours, such as television 
viewing, e-games, and computer use. However, parents also reported rules which 
restricted physical activity opportunities, including not being allowed to engage in 
certain activities (such as climbing), and not allowing their children to play in the 
street. The influence of parental regulation regarding young children’s physical activity 
has previously only been examined in one study (Sallis et al. 1993), which found that 
the use of rules, both inside and outside, acted to constrain preschool children’s 
physical activity. The current study also identified ways in which some rules may 
support young children’s physical activity. For instance, rules such as limiting time 
spent using electronic media, and ensuring young children spend time outside each 
day, were reported by many parents. Previous research with older children has found 
such rules to be inversely associated with inactivity (Salmon et al. 2005b). 
Irwin et al. (2005) identified the importance of exploring factors which facilitate and 
hinder parents’ ability to provide appropriate physical activity opportunities for their 
preschool children. The current research has shed some light on these influences. 
Issues such as parents’ level of tiredness and energy, a parent’s preference for 
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particular activities, the need to provide for other children in the family, and parents’ 
opportunities to be social or otherwise engaged while their child is being active, were 
all identified as potential influences on children’s physical activity opportunities, and 
should be further investigated. Further, parental logistic support, identified in this 
study as a potential influence, has not been investigated in empirical research in this 
age group to date, despite research in older populations showing this to be an 
important correlate of physical activity (Sallis, Prochaska & Taylor 2000). It may be 
even more important that parents provide logistic support to their preschool children 
as those children have even fewer resources or opportunities to provide that support 
for themselves compared with older children. That is, older children may have 
opportunities to walk or bicycle to locations where they can be physically active, 
whereas younger children are not able to support their own opportunities in that way 
and are wholly reliant on their parents to provide logistic support. 
Although all groups identified the important influence of parental role modelling 
through physical activity interaction with their children, only half the groups identified 
the issue of parental physical activity as role modelling. Parental physical activity has 
been shown to be an important correlate of physical activity both in preschool 
children (Moore et al. 1991; Sallis et al. 1988b) as well as older children (Freedson & 
Evenson 1991; Sallis et al. 1988a), with findings suggesting that when parents are 
more active, their children are also more active. Given the lack of identification of this 
potentially important correlate by mothers in this study, it may be necessary to 
develop further understanding as to why parents do not recognise the significance of 
this influence.  
With respect to environmental influences, time outdoors (Klesges et al. 1990), the 
frequency of visits to (Sallis et al. 1993), and time spent in (Boldemann et al. 2006; 
Sallis et al. 1993), appropriate play spaces are all positively associated with preschool 
children’s physical activity. While it is important to support parents in encouraging 
their children to spend time in appropriate outdoor play spaces, further understanding 
of the factors which might influence those opportunities is important. The current 
study suggests that children’s opportunities to spend time in play spaces may be 
influenced by a number of physical environment factors, including access to and 
quality of playground equipment and facilities. Additionally, social environment 
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factors, including use by other children, may be important and require further 
investigation. 
A limitation of this study was the small number of parents of children in childcare 
who participated. It is likely that work and time commitments for those parents’ 
contributed to their inability to attend. However, many mothers who participated had, 
either previously or currently, used childcare in addition to preschool, and could 
therefore provide valuable insights into issues relevant to childcare. Lack of 
participation from parents of children in childcare does not reduce the validity of the 
views expressed by others. Indeed, many issues around work and time commitments 
were raised in several groups and some mothers who participated in the focus groups 
were in full-time employment. Additionally, recruitment occurred at the beginning of 
the year, a time when parents may have been still establishing new routines with their 
children, and this may have hindered participation. 
Many of the parents who participated were either physically active themselves, or 
believed physical activity was an important component of a healthy lifestyle. 
Undoubtedly, those parents were also encouraging and supportive of their children 
developing such lifestyles. Engaging parents who did not understand the important 
role that physical activity plays is unquestionably a difficult task, and their contribution 
may have added richness, particularly in the area of potential individual and social 
level influences on children’s physical activity behaviours. Nonetheless, issues around 
parental motivation and enthusiasm were identified by several groups, and some 
mothers identified themselves as being inactive.  
The parents involved in this study were a self-selected group of mothers, and 
therefore may not be representative of the preschool parent communities in terms of 
sex, socio-demographics, knowledge, awareness, education, or other relevant 
characteristics. Despite this, the views of parents accessed at the six sites, across three 
diverse SEP areas, showed strong similarities. 
3.6 Conclusion
This study explored parental perceptions of a range of potential influences across the 
home, social and physical environments, particularly the influence that parents 
themselves have on preschool children’s physical activity. Several unique and 
previously unidentified influences were uncovered. Additionally, parental perceptions 
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of these influences support the concept that preschool children’s physical activity is 
subject to multidimensional influences. Previous studies in this area have tended to 
examine only a narrow range of influences on preschool children’s physical activity 
behaviours, and have adapted the focus of their investigations from identified 
correlates of older children’s behaviours.  
Further quantitative research is necessary to more fully examine associations between 
variables using a multidimensional model of preschool children's physical activity. A 
better understanding of those influences, and how they interact to support or 
constrain children’s physical activity, may provide professionals with invaluable 
insights for future physical activity promotion and interventions.   
The data collected in this study were used to inform the development a 
comprehensive parent survey covering the multidimensional correlates of preschool 
children’s physical activity. The survey was used in the Healthy Active Preschool 
Years (HAPPY) Study. The survey, methodological aspects of the HAPPY Study, and 
findings from that study, are described in detail in Chapters Four to Ten. 
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Chapter Four 
Methodology 
4.1 Introduction
The second phase of this thesis employed quantitative methodology to achieve the 
aims described in Chapter Two. This phase of the research was named the Healthy 
Active Preschool Years (HAPPY) Study. HAPPY was designed to assess preschool 
children’s physical activity and examine the associations between multidimensional 
correlates and physical activity of those children.  
4.2 Aims
The aims of this chapter are to: 
1. describe the design and measures used for the HAPPY 
Study; and 
2. investigate and determine the amount of accelerometry data 
required to reliably estimate preschool children’s physical 
activity.  
4.3 Ethical approval 
Approval was obtained for this project from the Deakin University Human Research 
Ethics Committee (DU-HREC) and the Victorian Department of Education and 
Early Childhood Development (DEECD). Local government representatives were 
also notified of and provided approval for recruitment of preschool and childcare 
centres in their areas for this study, and approval was sought and gained from one 
national childcare service provider for access to their centres. 
4.4 Sampling and recruitment 
4.4.1 Sample size calculations 
Following consideration of the clustered nature of the survey design, where 
recruitment was to take place through preschools and childcare centres, a sample size 
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of 492 children, recruited through 62 centres, was estimated to provide 97.5% 
confidence intervals. This calculation was informed by a cluster size of eight children 
per centre, a mismatch of 51% of boys vs. girls, an intraclass correlation of 0.3 as a 
conservative estimate, and a provision of 80% power.  
4.4.2 Sampling and recruitment procedure 
Preschool and childcare centres located in low, medium and high socio-economic 
position (SEP) areas of metropolitan Melbourne were selected through stratified 
random sampling. In the first stage, all Melbourne metropolitan councils (n=29) were 
divided into quintiles, based on the 2001 Socio-economic Index for Areas (SEIFA) 
(Australian Bureau of Statistics 2001), index of advantage and disadvantage. Two local 
government areas (LGAs) from each of the lowest, middle and highest quintiles were 
randomly selected. Each selected LGA granted permission for the candidate to 
contact their local preschool and childcare centres. A list of all preschool and 
childcare centres in each LGA was obtained from their respective websites or printed 
materials. Preschool and childcare centres for each LGA were randomly ordered 
separately.  
In the second stage of sampling, the first randomly ordered eight childcare centres 
and the first randomly ordered eight preschools were selected in each of the two 
lowest SEP quintile LGAs. In each of the four LGAs in the middle and highest SEP 
quintiles, the first five childcare centres and five preschools were selected from each 
list. Participants from low SEP areas are often under-represented in research so in this 
study low SEP areas were over-sampled (Madigan et al. 2000; Sheikh & Mattingly 
1981; Telford et al. 2005).  
Forty-three of the 72 initial centres1 approached consented to participate. If a centre 
declined to participate, the next centre on the randomly ordered respective LGA 
preschool or childcare centre list was approached in the manner outlined above. In 
total, 115 centres were contacted, with the final sample consisting of 34 childcare 
centres and 31 preschools. Reasons given for non-participation included: currently 
undergoing accreditation, staff too busy, too many non-English speaking parents, and 
already participated in several research projects. 
                                                 
1 When discussed collectively, preschools and childcare centres are referred to as ‘centres’. 
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Centres were initially contacted in writing, with a follow-up telephone call 
approximately one week later. Information sent to each centre included a plain 
language statement outlining the background information of the study, a centre 
consent form (see Appendix C.1, centre plain language statement and consent form), 
and copies of ethics approval letters. Permission for the service provider to participate 
was given verbally over the telephone by the head teacher, director, or manager, either 
during the initial telephone call or a further follow-up telephone call, and 
appointments for initial visits were arranged. A signed centre consent form was also 
obtained. 
Following approval from each centre, plain language statements and consent forms 
(see Appendix C.2, participant plain language statement and consent form), along with 
return envelopes, were distributed to all parents of children aged between three and 
five years who attended the centre. Parent information was distributed directly into 
the children’s individual files/pockets, or distributed directly to parents by the centre 
staff. Parents were requested to return their consent forms to a secure box left at each 
centre. Reminders were distributed one to two weeks after the initial information 
letters in 31 of the 65 centres, if approved by the manager or head teacher. 
4.5 Measures
Accelerometry was used to objectively assess preschool children’s physical activity. 
Children’s height and weight were measured and recorded. A comprehensive parent 
survey was used to measure the multidimensional correlates of preschool children’s 
physical activity. The tools are described below. 
4.5.1 Accelerometers
The use of accelerometry to measure physical activity is an accepted and widely used 
method among children and adults. It provides an objective measure of physical 
activity, and is largely non-invasive. Children were fitted with an ActiGraph GT1M 
accelerometer. Accelerometers provide objective estimates of overall physical activity 
in preschool age children (Cliff, Reilly & Okely 2009; Fairweather et al. 1999; Sirard et 
al. 2005). Cut points identifying the thresholds between physical activity intensities for 
the ActiGraph 7164 data (predecessor of the GT1M) have been previously validated 
for the preschool population and published (Pate et al. 2006; Puyau et al. 2002; Reilly 
et al. 2003; Sirard et al. 2005). For this study, data were collected in 15 second epochs 
to maximise opportunities to more accurately capture the sporadic nature of young 
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children’s physical activity (Bailey et al. 1995; Cliff, Reilly & Okely 2009; Sirard et al. 
2005) although it is acknowledged that some recent evidence suggests that there may 
be little meaningful difference between data captured in 15 and 60 second epochs in 
children aged five to 11 years (Reilly et al. 2008).  
Accelerometers have been shown to provide a valid and reliable measure of young 
children’s physical activity. For instance, Pate et al. (2006) used 15 second epochs with 
ActiGraph 7164 monitors on 30 children aged three to five years. That study 
compared accelerometer counts against a portable metabolic system collecting expired 
respiratory gases and measuring oxygen consumption as an objective criterion 
measure. Movement counts from accelerometers were strongly correlated with VO2 (r 
=0.82). A study conducted by Sirard et al. (2005) with 281 three, four and five year 
old children, validated the ActiGraph 7164 against observation, using the Child 
Activity Rating Scale (CARS) as the criterion measure. Using 15 second epochs, 
moderate to strong correlations were reported between accelerometer counts and 
direct observation scores (range r =0.46-0.70). A number of similar studies have been 
conducted using different accelerometer models from various manufacturers (Pfeiffer 
et al. 2006; Puyau et al. 2002; Puyau et al. 2004). However, as accelerometers appear to 
differ between brands, comparison of results from the same brand is necessary. 
ActiGraph 7164 accelerometers are the only accelerometers which have established 
utility, validity and reliability in children aged three to five years (Cliff, Reilly & Okely 
2009). However, the ActiGraph 7164 was superseded in 2005 and replaced with the 
GT1M model. ActiGraph reported that the new models had been engineered to 
produce output identical to the 7164 (Trost 2007). Recent research suggests that the 
new models may be less sensitive to movement at lower intensities (Corder et al. 2007; 
Rothney et al. 2008). Nonetheless, the two generations of monitors are highly 
comparable when used in free-living situations (r =0.95) (Corder et al. 2007). The 
GT1M accelerometer has a rechargeable battery and can store up to 1 MB of data. 
The recording device limits the motion recorded to those detected between 0.25 to 
2.5 Hz, thereby capturing only human movement (e.g. not recording movement from 
situations such as travelling in a vehicle). The GT1M accelerometer is small (38 mm x 
37 mm x 18 mm) and light-weight (27 grams), and is worn on an elastic belt around 
the waist (ActiGraph 2009). The monitor itself is positioned above the iliac crest at 
the right hip (Cliff, Reilly & Okely 2009; Trost, McIver & Pate 2005). The GT1M 
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accelerometer is self-calibrating and therefore did not require calibration during the 
course of data collection (ActiGraph 2009).  
Children wore accelerometers for an eight-day period. Children were instructed to 
wear their accelerometers all day except when they were sleeping or in water (bathing 
or swimming).  Parents received written information with the same instructions. 
Researchers fitted each child with the accelerometer ensuring the monitor was sitting 
in the correct position on the right hip. Prior to fitting, each monitor had been 
initialised to commence recording at 9 am on the day of fitting. As most monitors 
were fitted after that time, data management later adjusted to account for actual wear 
time rather than recording time. Serial numbers from the monitors were recorded 
with the child’s height and weight at the time of fitting (see Appendix C.5, data 
collection form). Each monitor had a brightly coloured “smiley-face” sticker attached 
to the front of it to assist children to wear it in the correct position.  
4.5.2 Parent survey 
Parents of children participating in the study completed an extensive survey. In that 
survey, parents responded to questions covering each of the three domains of the 
social ecological model (SEM) (Bronfenbrenner 1979; Davison & Birch 2001): 
individual level variables (demographics, child’s behaviours and preferences); social 
level variables (social environment including interaction with friends and social 
gatherings, parental factors including constraints and preferences); and physical 
environment level variables (characteristics of their home and neighbourhood 
environments) (see Appendix D, HAPPY Study parent survey). Some questions in the 
survey were adapted from other studies of older children for use in the present study, 
while others were newly developed based on the results of the focus groups reported 
in Chapter Three, as well as from variables identified in the literature.  
Table 4.1 provides details of sources from which questions for the HAPPY Study 
were drawn or developed and the question number in the parent HAPPY Study 
survey. The following sections briefly describe the constructs explored within the 
parent survey. Constructs in the parent survey were operationalised from the SEM 
(Bronfenbrenner 1979; Davison & Birch 2001) and family influence model (Dempsey, 
Kimiecik & Horn 1993; Kimiecik & Horn 1998). 
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Table 4.1 Sources used to develop the parent survey and relevant items  
Source Question number in HAPPY Study parent survey* 
CLASS (Salmon et al. 2005b; Telford et al. 
2004) 
A1-A5, A7-A8, B2-B8, C1-C4, C6(m), C9, A13-A17, 
B10-B14, C9, C10-C12, C16 (m), D4-D5, E3-E5, F1-F4 
READI (Roberts 2008) A6, C13 (m), F6-F7, G2 
HEAPS (Jackson et al. 2008) A11-A12, B9, C5, C7-C8, D5-D7 
Outdoor playtime parent report (Burdette, 
Whitaker & Daniels 2004) 
C17-C18 
New items (developed from data included in 
Chapter Three) 
B1, C12, C14-C15, D1-D4, D5-D7, E1-E6, F1, F8, G1, 
G3 
*=some questions appear from multiple sources as they included several items; m=modified 
Individual level correlates 
Questions in this section were operationalised from the individual level of the SEM. 
These questions include biological and demographic, behavioural, and psychological 
variables. 
Demographics and family profile (Q A1-A8, A11-A12, B1-B9, C1-C9)  
Questions regarding parents’ age, sex, country of birth, language spoken at home, 
height, weight, schooling, employment, and marital status comprised items A1-A8. 
Disability/health status and whether or not the parent or their partner had a Health 
Care Card comprised items A11-A12. Items B1-B9 covered the same information for 
the parent’s partner if they had one. This information provided details on the family’s 
socio-demographic background. Questions C1-C9 included child’s date of birth, sex, 
average hours of sleep during the night and day, disability or poor health, relationship 
to the parent, family status (e.g. single parent), and the ages and sex of other children 
living in the home.  
Child’s physical activity and sedentary behaviours (Q C13-C14, C16-C18, G3) 
Responses to question C13 provided information on a range of physical activities a 
preschool child may participate in, including walking and cycling for transport, playing 
with the family dog (if one was present), and use of equipment in their play. Parents 
reported on the frequency their child participated in each activity during a typical 
week. This question used a six-point scale: 1=Never/rarely; 2=Less than once a week; 
3=One to two times a week; 4=Three to four times a week; 5=Five to six times a 
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week; and 6=Daily. For the two items which asked about playing with and walking a 
dog, a seventh option was provided: 7=We don’t have a dog.  
Participation in structured/ organised activities was explored in question C14. While 
many preschool children do not participate in organised sport, structured activities 
such as swimming were reported by mothers in the focus group discussions, and 
therefore were included in the survey. Questions C17 and C18 asked parents to report 
on how much time their child spends outside on a typical week day and weekend day 
(Burdette, Whitaker & Daniels 2004), respectively.  
Time spent in screen-based behaviours, including television/video/DVD viewing, 
computer and electronic games were determined in Question C16. Parents were asked 
to report whether or not their child participated in a particular activity, and how long 
they spent in that activity in total on Monday to Friday and on Saturday to Sunday. 
This question also provided an opportunity for parents to provide information about 
the amount of time their child spent in quiet play, including engaging in activities such 
as Lego, craft and imaginary games.  
Child personality, preferences, and constraints (Q C10a, C11-C12) 
These questions were developed from the outcomes of the qualitative study reported 
in Chapter Three. Question C10a asked parents to report on if their child was active 
when on his/her own. Question C12 asked parents to report on potential child 
constraints, such as lack of time or energy, which may constrain the child from being 
more active than he/she already is. These two questions used a five-point scale: 
1=Strongly disagree; 2=Disagree; 3=Neither agree or disagree; 4=Agree; and 
5=Strongly agree. Some items included a “not applicable” response option where 
appropriate. Question C11 covered the child’s predisposition to request 
companionship from others to be active, as well as their preference for active or 
sedentary pastimes. That question used a five-point scale: 1=Never; 2=Rarely; 
3=Sometimes; 4=A lot or most of the time; and 5=Always. 
Social level correlates 
Questions in this section explore parental and broader social correlates of preschool 
children’s physical activity. These questions were operationalised from the social level 
of the SEM and from the family influence model. 
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Parental correlates (Q D1-D5) 
Section D in the parent survey investigated parental correlates of the child’s physical 
activity. Question D1 explored concerns the parent may have about their child being 
active, including stranger danger and injury, as well as concerns about their child 
engaging in too much screen time (television/electronic games/etc.). Question D3 
considered parental preferences, such as boredom with specific activities, and 
preferences for certain play spaces and activities. Parental perception of their child’s 
level of physical activity, and influences of their child’s television viewing on health, 
were considered in Question D5. Questions D1, D3 and D5 used the following five-
point scale: 1=Strongly disagree; 2=Disagree; 3=Neither agree or disagree; 4=Agree; 
and 5=Strongly agree. Parental constraints, such as lack of energy, money and time, 
were examined in Question D2, which also used a five-point scale with the following 
response options: 1=Never; 2=Rarely; 3=Sometimes; 4=A lot or most of the time; 
and 5=Always. Parental confidence to support healthy behaviours in their child was 
evaluated in Question D4, using the following response options: 1=Not at all 
confident; 2=Slightly confident; 3=Moderately confident; 4=Very confident; and 
5=Extremely confident. 
Rules and regulation (Q D6-D7) 
Questions D6 and D7 explored the rules and regulations parents have around their 
children’s physical activity and screen-based behaviours, including being allowed to 
play outside, and controlling the amount of television viewing. Parents were asked 
how much they agreed or disagreed with statements concerning their restrictions on 
their child’s participation in various activities including television viewing, electronic 
games, ball games inside, and outside play. These questions used a five- or six-point 
scale, including 1=Strongly disagree, 2=Disagree, 3=Neither agree or disagree, 
4=Agree and 5=Strongly agree. Where necessary (e.g. I switch off the 
computer/internet if I think my preschool child is using it too much), parents were 
provided with a sixth option, 6=Not necessary for my child. 
Physical activity interaction and support (Q C10b-f, E1-E5) 
Question C10, items b-f, asked parents to report on people their child was active with. 
This question used a five-point scale: 1=Strongly disagree; 2=Disagree; 3=Neither 
agree or disagree; 4=Agree; and 5=Strongly agree. Some items, such as “My child is 
active with his/her siblings” included a “not applicable” response option. Activities 
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participated in as a family (Q E3) and at social gatherings (Q E1-E2) were included. A 
family activity was defined as any activity involving participation from the child and at 
least one other family member. Other examples of support included in this construct 
were praise or encouragement (Q E5), and logistic support (Q E4) including provision 
of equipment, paying fees for participation, and transportation. Questions on 
participation, logistic support and praise/encouragement were measured on a six-
point scale, including 1=Never/rarely, 2=Less than once a week, 3=One to two times 
a week, 4=Three to four times a week, 5=Five to six times a week, and 6=Daily. 
Where necessary for specific questions about provision of support from others (e.g. 
partners, siblings, grandparents, etc) a seventh option (Not applicable) was available 
for parents to choose. 
Modelling of physical activity (Q A13-A17, B10-B14, E6) 
This construct was operationalised as the frequency the child’s mother and father 
participated in physical activity, as well as the frequency the child observed other 
people (children and adults) being active. Questions A13-A16 for the parent, and B10-
B13 for the parent’s partner, were based on the physical activity questions from the 
Active Australia Survey (Armstrong, Bauman & Davies 2000). These questions 
required parents to self-report their moderate and vigorous physical activity during a 
typical week, including the number of times they were active as well as the total 
amount of time they spent at a given intensity of activity, and, where applicable, that 
of their partner. Additionally, parents were asked to self-report their television viewing 
time (Q A17 and B14 respectively) in a typical week, and, where applicable, that of 
their partner. Question E6 asked parents to report on the frequency that their child 
saw others being active using a six- or seven-point scale, as detailed above for social 
interaction and support.   
Physical environment level correlates 
Questions in this section were operationalised from the physical environment level of 
the SEM. They include characteristics of the home and neighbourhood physical 
environments. 
Home physical environment (Q A9-A10, F1-F8) 
Dog ownership (Q A9) and the number of cars (Q A10) were reported by parents. 
Yard size was assessed in Question F2 using a five-point scale: 1=No yard at all; 
Chapter Four: HAPPY Study methodology 
Page 86 
2=No private yard; 3=A small yard (e.g. unit or courtyard); 4=A medium yard (e.g. 
standard block of land); and 5=A large yard (e.g. ¼ acre block or larger). Question F3 
asked parents to report if they had a front fence, covered outdoor areas or indoor play 
areas, and Question F4 asked if the family lived on a cul-de-sac, court or no-through 
road. Question F1 was a checklist of the physical activity equipment items available in 
the home, and similarly Question F5 assessed the electronic entertainment items 
available. The number of functioning televisions in the home (Q F6) and the presence 
of a television (Q F7) and computer/electronic games (Q F8) in the child’s bedroom 
were also established.  
Neighbourhood physical environment (Q G1-G3) 
Parents were asked about the accessibility (i.e. within walking distance) and suitability 
of places for them and their child within their local neighbourhood. Specifically, 
Question G1 asked about the safety, provision of age-appropriate equipment, and 
provision of additional infrastructure (e.g. seats, shading, fencing) in local 
playgrounds. General neighbourhood safety, suitability for active transport (e.g. hills, 
pedestrian crossings), and availability of walking/cycling paths were assessed in 
Question G2. Both Questions G1 and G2 were assessed with a five-point scale: 
1=Strongly Disagree, 2=Disagree, 3=Neither agree or disagree, 4=Agree and 
5=Strongly agree. Question G3 assessed the frequency with which children visited 
specific locations where they may be active, including playgrounds (both local and 
those in other areas), sporting venues (e.g. swimming pool), and facilities with indoor 
opportunities for activity (e.g. indoor play centres). A seven-point scale was used for 
this question: 1=Never, 2=Once a month or less, 3=Twice a month, 4=Once a week, 
5=Twice a week, 6=Three to four times a week, and 7=Five or more times a week. 
4.5.3 Child anthropometry 
Child height 
Height was measured by a trained researcher using a Wedderburn Seca portable rigid 
stadiometer and standardised measurement procedures (Australian Council for Health 
Physical Education and Recreation 1985; Wake et al. 2002). Stadiometers were 
calibrated prior to and following data collection, and were found to be accurate to 
within 0.6 cm for heights between 72.4 cm and 172.0 cm. When compared against a 
fixed stadiometer, the average of repeated measures varied by less than 0.4 cm. All 
researchers were trained prior to data collection. A copy of the data collection 
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procedure manual is included in Appendix C.4. After removing their shoes and any 
heavy clothing or items in pockets, each child was asked to stand up straight with their 
heels together and their buttocks, backs, and back of their heads touching the upright 
of the stadiometer. Their arms were relaxed and by their sides, with the palms facing 
towards their thighs. Children were asked to look straight ahead to ensure their head 
was in the Frankfort plane. Their head was gently positioned by holding the jaw so 
that it remained in this position throughout the measurement. Children were asked to 
take a breath in and hold their breath while the researcher brought the set square 
down to touch the top of the child’s head. Following this, children stepped away from 
the stadiometer while the researcher read the measure from the stadiometer, recorded 
to the nearest 0.1 cm. The procedure was repeated a second time and height reported 
as the average of the two measures. If the two measures differed by more than 0.5 cm, 
a third measure was taken and the average of the two closest measures was used. SPSS 
17.0 was used to calculate intra-class correlations (ICC) for intra- (n=247, ICC=0.998, 
p<0.001) and inter-tester (n=255, ICC=0.997, p<0.001) reliability for height. 
Child weight 
Weight was measured by a trained researcher using Wedderburn Tanita portable 
digital scales and standardised measurement procedures (Australian Council for 
Health Physical Education and Recreation 1985; Wake et al. 2002). The scales were 
calibrated prior to and following the study. Calibration found all scales to be accurate 
to within 0.1 kg for weights between 20 kg and 91 kg. Each child was asked to stand 
centred on the scales with their feet slightly apart, distributing their weight evenly 
between both sides of the scale. Children were asked to look straight ahead while 
standing tall with their hands by their sides, palms facing their thighs. The researcher 
recorded the child’s weight to the nearest 0.1 kg, and then asked the child to step off 
the scales. The procedure was repeated and weight determined as the average of the 
two measures. If the two measures differed by more than 0.5 kg, a third measure was 
taken and the average of the closest two measures used as the child’s weight. SPSS 
17.0 was used to calculate intra- (n=246, ICC=1.0, p<0.001) and inter-tester (n=254, 
ICC=0.998, p<0.001) reliability for weight.  
Body mass index 
Body mass index (BMI), calculated as weight (in kilograms) divided by height (in 
metres squared), was determined from the child’s measured height and weight, and 
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from the parent/s self-reported height and weight. BMI was used to determine the 
child’s and parent/s weight status (healthy weight, overweight, obese) using the age 
and sex specific guidelines suggested by Cole et al. (2000) for children and WHO 
classifications for adults (World Health Organization 2000).  
4.5.4 Other measures in the HAPPY Study 
Preschool/childcare staff survey, centre audits 
Centre staff participating in the HAPPY Study completed a short survey, and centre 
physical environments and policies were audited. However, it is beyond the scope of 
this thesis to include the data generated from those measures, and no further details 
of those instruments are included.  
4.6 Procedures
Once parent consents were collected from the centre, appointment times for weighing 
and measuring children, fitting accelerometers, and distributing parent packs (see 
Appendix C.3) were made at the centre, usually one to two weeks after collection of 
the consent forms. In some instances, additional visits were made up to four times to 
a given centre, as participating children often attended on different days and times.  
Two trained researchers visited each centre. Data collection visits took between 15 
and 45 minutes, depending on how many children were being assessed. Research staff 
attempted to contact all parents by telephone the day prior to their child being 
measured to inform them of the planned visit, however, at times calls went 
unanswered and it was not possible to leave messages. Children were measured and 
fitted with an accelerometer even if contact with the parent had been unsuccessful. 
Height and weight were measured and recorded discretely on a pre-prepared data 
collection form (see Appendix C.5) to ensure confidentiality and minimise any 
potential embarrassment to children. One child who was no longer attending the 
centre through which he was recruited was measured at home following such 
arrangements being made with his mother. The same schedule for data collection was 
followed as in the centres. 
The schedule for data collection involved the following (measurement procedures are 
described in section 4.5 above): 
x Objective measures of height and weight were taken; 
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x Each child was fitted with an ActiGraph GT1M accelerometer on 
an elastic belt; 
x Research staff explained how and when to wear the accelerometer to 
each child; 
x Children were given a sticker; and 
x Parent survey packs were either given directly to children to put in 
their bags or to staff to be distributed to parents when collecting 
their children later in the day. 
Parent survey packs contained the following items (see Appendix C.3): 
x Parent survey; 
x Activity Record Sheet (to record activities undertaken when the 
child did not wear the accelerometer and to record the child’s 
attendance at the participating preschool/childcare centre during 
accelerometer recording time); 
x Height and weight card with their child’s name, height and weight 
recorded, as well as the date of measurement; 
x An information sheet about caring for the accelerometer; and 
x An envelope for return of the survey and Activity Record Sheet.  
One week after the initial visit, a trained researcher returned to the centre at a similar 
time as the initial visit to collect parent surveys and accelerometers. Return visits were 
made as necessary to assess children or collect accelerometers and completed surveys, 
particularly if children were absent for a scheduled visit.  
The data collection period for this study commenced on 21 August 2008 and 
concluded on 11 December 2008, with the majority of data being collected from 
September to November. That period covered spring and the last 10 days of winter 
and the first 10 days of summer in Australia. 
4.7 Data management 
4.7.1 Accelerometry
Data recorded by the accelerometers were downloaded via a USB2.0 direct cable 
connection, using ActiLife Lifestyle Monitoring System, Version 3.1.3. Raw data files 
were managed by a specially developed set of Excel macros which calculated the total 
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non-wear time (determined by 40 or more consecutive 15 second epochs of zero 
counts), total minutes spent in sedentary, light, moderate and vigorous intensity 
activity, and total counts for each day and each outside care hours period for each 
child. Decisions regarding wear time and cut points are discussed below. The data 
were then imported into Stata 11.0 for cleaning and transformation.  
The HAPPY study had five primary outcome variables. The calculation of these 
variables is discussed in detail below and reliability is discussed in section 4.8. The 
physical activity outcome variables are summarised in Table 4.2. 
Table 4.2 Physical activity outcome variables 
Outcome variable Includes light, moderate and vigorous physical activity, with 
data for at least 50% of possible wear time, on: 
Weekly physical activity A minimum of one weekend and three week days2 
Week day physical activity A minimum of three week days 
Weekend day physical activity A minimum of one weekend day 
During care hours physical activity A minimum of two periods during which the child was attending 
the centre through which he/she was recruited  
Outside care hours physical 
activity 
A minimum of two periods during which the child was not 
attending the centre through which he/she was recruited, week 
day data only 
 
It should be noted that during care hours physical activity is used as an outcome 
variable only for some of the individual level data, specifically biological, demographic 
and psychological variables. It was considered conceptually unsound to attempt to 
associate children’s behaviours (such as screen-based entertainment, active transport 
and participation in organised and non-organised activities), social and physical 
environment variables with during care hours physical activity when those variables 
were operating outside the centre itself. Therefore, during care hours physical activity 
appears as an outcome variable in Chapters Six and Seven where the association 
between each independent variable is examined with that outcome variable, and then 
in Chapter Ten, where independent variables associated at p<0.01 from Chapters Six 
                                                 
2 This outcome variable was tested against a weighted total physical activity outcome variable which 
accounted for a minimum of five week and two weekend days. As correlations were extremely high 
(r=0.9973, rho=0.9970, p<0.0001 for both), differences were mainly only evident at the third decimal 
place, and no differences in significance in analyses were evident, the unweighted outcome variable was 
utilised. 
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and Seven are entered simultaneously into multivariable analyses. All other outcome 
variables appear in all Chapters Six to Ten. 
Extensive manipulation and transformation of the data was required and undertaken 
using a series of specially developed Excel macros and syntax in Stata 11.0 (Stata 
Corporation 2009) to develop these outcome variables. Such transformation is 
necessary as only raw counts are produced from the initial accelerometer software 
output. Transformations included the following: 
x Determining actual wear time; 
x Calculating average counts per minute (cpm) on a given day or 
during a specific period of time;  
x Applying cut points to determine minutes and percent of time in 
specific physical activity intensities;  
x Establishing percentage of time spent at various intensities (e.g. 
moderate intensity, vigorous intensity) both across a whole day and 
during specific periods of a day; and 
x Assessing the number of days with acceptable wear time as a percent 
of total time (discussed in section 4.8). 
Wear and non-wear time 
Monitoring start times for each participant on each day were identified as the 
beginning of the fourth complete minute of the appearance of counts above zero after 
4 am, with a tolerance of four epochs (one minute) of zero counts. Non-wear time 
was determined as 10 minutes of consecutive zero counts, indicating the 
accelerometer recorded no movement at all for this period of time. Given the 
sporadic and constant nature of young children’s physical activity, it is unlikely a child 
would be able to be still enough to record 10 consecutive minutes of zeroes (unless 
they were sleeping or comatose) (Riddoch et al. 2004). Sirard et al (2005) recorded a 
minimum of eight counts per 15 seconds (equating to 32 cpm) in young children who 
were sitting still, suggesting that even during such periods children make small 
movements which accelerometers can capture. Wear time was determined by 
subtracting non-wear time from 1440 minutes (equivalent to 24 hours). Days with 18 
hours or more of recorded data were excluded as being improbable.  
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Counts per minute  
Counts per minute (cpm), although relatively meaningless in their own right, provide a 
consistent means of comparison between studies and participants within studies. 
Additionally, cpm allows comparison of physical activity levels between children who 
wore the monitor for different amounts of time. However, cpm is reported in Chapter 
Six for descriptive purposes only and was not considered one of the main outcome 
variables against which to identify correlates. 
Cut points 
The issue of which cut points to use to determine time spent in different intensities of 
physical activity is contentious and unresolved. To date, few studies have validated cut 
points in children aged three to five years, and of those that have, substantial variation 
exists between published results. Cut points for the lower threshold of moderate to 
vigorous physical activity (MVPA) using ActiGraph 7164 accelerometers in preschool 
children vary between 1680 cpm (Pate et al. 2006) and 3560 cpm (Sirard et al. 2005). 
Validated sedentary behaviour cut points, indicating the threshold between sedentary 
behaviour and light physical activity, range from <1100 cpm (Reilly et al. 2003) to 
<1592 cpm (Sirard et al. 2005). Application of different cut points has been shown to 
result in significant differences when interpreting data which necessarily affect 
estimates of prevalence of sufficient physical activity (Cliff & Okely 2007; Reilly et al. 
2008). Additionally, evidence concerning the need for age-appropriate cut points is 
conflicting with some authors suggesting they are necessary (Sirard et al. 2005), while 
others report no significant age or body size differences (Reilly et al. 2008). These 
issues remain unresolved and only add to the confusion and inconsistencies in the 
extant literature, in analyses of accelerometry data, and confound opportunities to 
make comparisons between studies.  
For the purposes of this study, data were analysed using the cut points published by 
Sirard et al. (2005). These cut points have been chosen as they have been validated 
using 15 second epochs with the ActiGraph 7164 accelerometer in preschool age 
children, and they provide cut points for all intensities of activity (sedentary, light, 
moderate and vigorous). Additionally, those cut points are adjusted for age and are 
commonly used in the preschool literature. More recently, an additional study using 
only five year old children found similar cut points for that age using the more recent 
GT1M accelerometers (van Cauwenberghe et al. 2010). 
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Percent of time spent in total physical activity 
The primary accelerometry outcome in this thesis is percent of time in total physical 
activity. Reporting the amount of time per day in a specific intensity of physical 
activity, or in total physical activity, is problematic as length of daily monitoring time 
may vary between and within studies (e.g. 10 hours vs. 12 hours), thereby making 
comparisons difficult. Therefore, reporting percent of time in total physical activity 
allows comparability within and between studies, and has been widely used (Cliff, 
Reilly & Okely 2009). Total physical activity is operationalised for this thesis as light, 
moderate and vigorous physical activity. While moderate to vigorous physical activity 
(MVPA) is typically the outcome measure in studies with older children, adolescents 
and adults, light physical activity has been shown to be important for younger 
children, and these children spend much of their non-sedentary time in activities at 
that intensity (Reilly et al. 2004; Sirard et al. 2005). Further, the health benefits for 
preschool children engaging in activities at the moderate to vigorous level have not yet 
been established. The Australian physical activity recommendations for children from 
birth to five years (Department of Health and Aging (DoHA) 2010) recommend that 
children aged 12 months to five years should engage in three hours of light-MVPA, 
that is total physical activity, each day. Chapter Six includes descriptive statistics for 
cpm, sedentary, light, moderate, vigorous and total (light, moderate and vigorous 
combined) physical activity. Chapters Seven to Ten then use the physical activity 
outcome variables described in Table 4.2. 
4.7.2 Parent surveys 
Data from surveys were entered by a commercial data entry company after 
completion of data collection. Data files were then transposed into SPSS version 17.0 
(SPSS Inc. 2008). Cleaning of the dataset was performed to check for unlikely or 
inappropriate values and responses by parents, or coding and data entry errors. The 
cleaning procedure was performed by using a series of range and logical checks with 
the support of a standard cleaning protocol. Where necessary, amendments were 
made to the dataset. Details of specific variables, including methods used to reduce 
data for analyses, are included in the chapter where the variable first appears (see 
Chapters Six to Nine). 
Once data cleaning was complete, survey data were transferred to Stata/SE 11.0 (Stata 
Corporation 2009) using StatTransfer 10.0 (Circle Systems 2009). Parent survey, 
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anthropometric and accelerometer data files were merged within Stata/SE 11.0 (Stata 
Corporation 2009) by matching unique case identification numbers. In addition, each 
centre was assigned a unique identification number and children were allocated the 
number of the centre they attended. The centre identification number was used to 
control for clustering by centre in analyses. Missing data were not imputed for any 
variables. 
4.8 Accelerometry data reliability 
This section presents data on the first methodological study in this thesis and 
investigates the amount of data (amount of time and number of days/periods) 
required to reliably estimate preschool children’s physical activity. While studies using 
accelerometry in school-aged children suggest four days of objective monitoring is 
required, there is little literature which addresses the amount of monitoring required 
(number of hours per day and number of days) to reliably estimate overall physical 
activity in preschool children. A recent review of methodological considerations of 
using accelerometry to measure physical activity in preschool children (Cliff, Reilly & 
Okely 2009) identified only one paper which investigated the number of hours per 
day and the number of days of monitoring required to reliably estimate physical 
activity in preschool children (Penpraze et al. 2006). Published studies involving 
preschool children have used various minimum criteria to determine inclusion of a 
given case in analyses and those criteria vary greatly: one or more hours on each of 
three or more days (Pate et al. 2004); between five and 18 hours of monitoring per 
day for three or more days (Williams et al. 2008); a minimum of 10 hours of recorded 
data per day (no specified minimum number of days) (Alhassan, Sirard & Robinson 
2007); a minimum of eight hours per day for seven days (Sigmund et al. 2007); two 
week days and two weekend days (no specified minimum number of hours) (Cardon 
& De Bourdeaudhuij 2008); and six or more hours of monitoring on each of three or 
more days (Cliff et al. 2009).  
Given the variance in monitoring protocols, generally without reference to reliability 
of the chosen monitoring period, this study determined the minimum monitoring 
period in the following manner. 
1. Total possible time the child could have worn the accelerometer on a given 
day or during a given outside care hours period was calculated as follows: 
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a. For the whole day (week days and weekend days), parent reported 
child sleep time was used to determine the child’s usual daily wake 
time:  
 1440 mins – sleep time = wake time.  
b. During the seven days when the child wore the accelerometer, parents 
reported attendance at preschool/childcare. In the absence of actual 
attendance time reported during the week the monitor was worn, 
parent report of usual attendance time (collected on the initial consent 
form) was used. Those data were used to calculate total possible wear 
time during care hours on each day of the week. 
c. For outside care hours periods (that is, any time on week days when 
the child was not at preschool or childcare), (b) was subtracted from 
(a). That is: 
 wake time – attendance time = time outside care hours.  
That time was used to determine total possible wear time outside care 
hours on each week day. 
2. To determine reliability of small amounts of wear time, it was necessary to 
have a criterion measure against which to compare. Separate criteria were used 
for each of week days, weekend days, and outside care hours as follows. 
a. A minimum time worn equivalent to 80% of possible wear time on a 
whole day (that is, (a) above) was used as the criterion measure against 
which to determine reliability for whole days. As children’s mean (SD) 
wake time was 782.9 (71.3) minutes (13.05 (1.2) hours), 80% of their 
wake time equated to 10.4 hours. Ten hours of wear time is commonly 
used and accepted in studies with older children as providing adequate 
monitoring of physical activity to reliably represent a full day’s 
behaviour (Anderson, Hagstromer & Yngve 2005; Rowlands, Pilgrim 
& Eston 2008), has been used in studies with preschoolers (Alhassan, 
Sirard & Robinson 2007), and has shown acceptable reliability of 
overall physical activity in preschool children (Penpraze et al. 2006).  
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b. A minimum of three week days was used as the criterion against which 
to determine reliability for week days, and a minimum of one weekend 
day was similarly used as the criterion for reliability of weekend day 
data. A minimum of four days of wear including a minimum of one 
weekend day has been regularly used in the literature for older children 
(Anderson, Hagstromer & Yngve 2005; Rowlands, Pilgrim & Eston 
2008), has also been used for preschoolers (Cardon & De 
Bourdeaudhuij 2008), and has previously been shown to have 
acceptable reliability in preschoolers (Penpraze et al. 2006). 
c. The 80% criterion was also applied to (b) and (c) in point 1 above. 
That is, the criterion for the periods during and outside care hours 
were set at a minimum of 80% of total possible wear time during 
those periods. A minimum of two periods each of during and outside 
care hours was used to form the criterion measure. As 90% of children 
attended the centre through which they were recruited for two or 
more days per week, this allowed the sample size for these criterion 
measures to be maximised. Table 4.3 shows the number and percent 
of children who attended care on any given number of days.  
Table 4.3 Number and percent of children attending care on a given number 
of days per week 
Number of days 
attending care 
per week 
Number of 
children
attending 
% of children 
0 1* 0.2 
1 49 9.5 
2 158 30.6 
3 205 39.7 
4 40 7.8 
5 63 12.2 
* One child was recruited through a childcare centre but had ceased attending at the time of 
measurement. 
d. Therefore the criterion measures were set as follows: 
i. Week days – three or more days with 80% or more time being 
monitored; 
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ii. Weekend days – one or more days with 80% or more time 
being monitored;  
iii. During care hours – two or more periods with 80% or more 
time being monitored; and 
iv. Outside care hours – two or more periods with 80% or more 
time being monitored. 
3. For each of the criterion measures, the percent of time in total physical 
activity, that is, light, moderate and vigorous physical activity combined, was 
calculated. 
4. Days and periods with data recorded for 40%, 50%, 60% and 70% of possible 
wear time were then compared against the criterion measure. SPSS 17.0 was 
used to assess reliability using ICC and repeated measures ANOVA. The 
Spearman-Brown Prophecy Formula (Stanley 1971) was used to determine the 
number of days required at each of the given ICC values to meet reliability of 
0.7, 0.8 and 0.9 (Trost et al. 2000). The findings from the reliability analyses 
for week days, weekend days, during care hours and outside care hours are 
presented below.  
Reliability for whole days: week day and weekend day physical activity 
Table 4.4 shows the findings for ICC and days of monitoring required on week days. 
Overall, the reliability coefficient derived from a single day of monitoring was 
moderate to good, with the lowest value for week days being 0.58 and the highest 
values being 0.73. However, values for individual week days mostly approached or 
exceeded an acceptable level (0.70) (Nunnally 1978). The Spearman-Brown analysis 
indicated that between 1.4 and 2.9 week days were required to achieve a reliability of 
0.8. These results compare favourably with published findings in older children where 
four to five days and in adolescents where eight to nine days of monitoring are 
required (Trost et al. 2000). When the criterion for inclusion was set to 50% of 
possible wear time, ICCs for any individual week day ranged from 0.62 to 0.69, and 
number of days to achieve 0.8 reliability ranged from 1.8 to 2.5.  
Based on these findings when week day only data were used, a minimum of three 
week days with data for at least 50% of possible wear time on each individual day 
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were required for inclusion in analyses (395 children had three or more valid week 
days).  
Table 4.4 Week day accelerometry reliability: day of week (week days), percent 
of monitoring time on each day, ICC for percent of monitoring 
time (40% - 70% of possible wear time) on each day, and number of 
days required to achieve specified reliabilities (criterion measure 
80% of recorded time on 3 week days) 
Day and 
percent of 
monitoring 
time 
n Single Day ICC
Number of days to achieve reliability of: ANOVA p
value (within 
cases)0.70 0.80 0.90 
Monday 
40 240 0.58 1.7 2.9 6.5 0.00 
50 227 0.62 1.5 2.5 5.6 0.00 
60 215 0.67 1.1 1.9 4.4 0.00 
70 200 0.72 0.9 1.5 3.5 0.00 
Tuesday       
40 188 0.61 1.5 2.5 5.7 0.01 
50 177 0.68 1.1 1.9 4.2 0.25 
60 158 0.73 0.9 1.5 3.4 0.75 
70 153 0.73 0.8 1.4 3.2 0.72 
Wednesday       
40 150 0.69 1.1 1.8 4.1 0.48 
50 150 0.69 1.1 1.8 4.1 0.48 
60 145 0.71 0.9 1.6 3.6 0.45 
70 136 0.73 0.8 1.5 3.3 0.36 
Thursday       
40 237 0.69 1.1 1.8 4.1 0.29 
50 234 0.69 1.0 1.8 4.0 0.28 
60 223 0.70 1.0 1.7 3.9 0.09 
70 197 0.71 1.0 1.6 3.7 0.03 
Friday       
40 263 0.68 1.1 1.9 4.2 0.03 
50 262 0.68 1.1 1.9 4.2 0.03 
60 258 0.68 1.1 1.9 4.2 0.03 
70 245 0.69 1.0 1.8 4.0 0.06 
 
Table 4.5 shows the range of findings for ICC and days of monitoring required on 
weekend days. Overall, the reliability coefficient derived from a single day of 
monitoring was good, with the lowest value being 0.75, and the highest value being 
0.88. Values for individual weekend days all exceeded an acceptable level (0.70) 
(Nunnally 1978). The Spearman-Brown analysis indicated that between 0.5 and 1.4 
weekend days were required to achieve a reliability of 0.8. When the criterion for 
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inclusion was set at 50% of possible wear time, the ICC for an individual day ranged 
from 0.74 to 0.86, and 0.7 to 1.4 days were required to achieve a reliability of 0.8.  
Based on these findings, for inclusion in analyses, when weekend day only data were 
used, a minimum of one weekend day with data for at least 50% of possible wear time 
on each individual day was required (375 children had one or more valid weekend 
days). To maximise both sample size and reliability, a minimum of four days, 
including a minimum of three week days and one weekend day with data for at least 
50% of possible wear time on each individual day, was set as the inclusion criterion 
for the weekly physical activity outcome variable in this study (364 children met this 
criterion).  
Table 4.5 Weekend day accelerometry reliability: day of week (weekend 
days), percent of monitoring time on each day, ICC for percent of 
monitoring time (40% - 70% of possible wear time) on each day, 
and number of days required to achieve specified reliabilities 
(criterion measure 80% of recorded time on 1 weekend days) 
Day and 
percent of 
monitoring 
time 
n Single Day ICC
Number of days to achieve reliability of: ANOVA p
value (within 
cases)0.70 0.80 0.90 
Saturday
40 284 0.86 0.4 0.7 1.5 0.02 
50 284 0.86 0.4 0.7 1.5 0.02 
60 279 0.87 0.4 0.6 1.4 0.02 
70 269 0.88 0.3 0.5 1.2 0.00 
Sunday 
40 271 0.75 0.8 1.4 3.1 0.31 
50 268 0.74 0.8 1.4 3.1 0.31 
60 259 0.75 0.8 1.3 3.0 0.20 
70 245 0.76 0.7 1.3 2.9 0.10 
 
Reliability for during care hours physical activity 
Table 4.6 shows the range of ICCs and number of periods of monitoring required for 
the during care hours periods. Overall, the reliability coefficients derived from a single 
period of monitoring during care hours were moderate to good, with values ranging 
between 0.53 and 0.84. Values for during care hours periods on most days 
approached or exceeded acceptable (0.70) (Nunnally 1978). The Spearman-Brown 
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analysis indicated that between 0.8 and 2.6 periods were required to achieve a 
reliability of 0.8. No other published literature has investigated reliability of 
accelerometry during specific periods in preschool children. When the criterion was 
set to 50% of possible wear time, ICCs ranged from 0.64 to 0.83, and number of 
periods to achieve 0.8 reliability ranged from 0.8 to 2.2. To maximise both sample size 
and reliability, two periods with data for at least 50% of possible wear time were set as 
the inclusion criterion in this study when using the during care hours period as an 
outcome variable (375 children had two or more periods of during care hours physical 
activity data). 
Table 4.6 During care hours accelerometry reliability: day of week (week 
days), percent of monitoring time during each period, ICC for 
percent of monitoring time (40% - 70% of possible wear time) 
during each period, and number of periods required to achieve 
specified reliabilities (criterion measure 80% of recorded time on 
2 outside care hours periods) 
Day and 
percent of 
monitoring 
time during 
the period 
n Single period ICC
Number of periods required to achieve 
reliability of: ANOVA p
value (within 
cases)0.70 0.80 0.90 
Monday 
40 172 0.61 1.5 2.6 5.8 0.00 
50 166 0.64 1.3 2.2 5.0 0.02 
60 163 0.66 1.2 2.1 4.7 0.05 
70 160 0.68 1.1 1.9 4.3 0.12 
Tuesday       
40 134 0.53 1.3 2.3 5.1 0.00 
50 128 0.69 1.1 1.8 4.1 0.00 
60 122 0.71 1.0 1.7 3.8 0.01 
70 108 0.82 0.5 0.9 2.0 0.43 
Wednesday       
40 117 0.77 0.7 1.2 2.7 0.11 
50 116 0.77 0.7 1.2 2.7 0.10 
60 112 0.79 0.6 1.1 2.5 0.02 
70 107 0.78 0.6 1.1 2.5 0.01 
Thursday       
40 185 0.66 1.2 2.1 4.7 0.01 
50 179 0.69 1.1 1.8 4.1 0.05 
60 160 0.74 0.8 1.4 3.2 0.42 
70 154 0.75 0.8 1.3 3.0 0.51 
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Table 4.6 During care hours accelerometry reliability: day of week (week 
days), percent of monitoring time during each period, ICC for 
percent of monitoring time (40% - 70% of possible wear time) 
during each period, and number of periods required to achieve 
specified reliabilities (criterion measure 80% of recorded time on 
2 outside care hours periods) 
Day and 
percent of 
monitoring 
time during 
the period 
n Single period ICC
Number of periods required to achieve 
reliability of: ANOVA p
value (within 
cases)0.70 0.80 0.90 
Friday       
40 120 0.81 0.6 0.9 2.1 0.41 
50 117 0.83 0.5 0.8 1.8 0.23 
60 116 0.84 0.5 0.8 1.8 0.30 
70 114 0.83 0.5 0.8 1.8 0.32 
 
Reliability for outside care hours physical activity 
Table 4.7 shows the range of ICCs and number of periods of monitoring required for 
the outside care hours periods. Overall, the reliability coefficients derived from a 
single period of monitoring outside care hours were moderate to good, ranging from 
0.46 to 0.75. Values for outside care hours periods on most days approached or 
exceeded acceptable (0.70) (Nunnally 1978). The Spearman-Brown analysis indicated 
that between 1.3 and 4.8 periods were required to achieve a reliability of 0.8. No other 
published literature has investigated reliability of accelerometry during specific periods 
in preschool children. When the criterion was set to 50% of possible wear time, ICCs 
ranged from 0.52 to 0.75, and number of periods to achieve 0.8 reliability ranged from 
1.3 to 3.7. To maximise both sample size and reliability, two periods with data for at 
least 50% of possible wear time were set as the inclusion criterion in this study when 
using the outside care hours period as an outcome variable (397 children had two or 
more periods of outside care hours physical activity data). 
(cont'd)
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Table 4.7 Outside care hours accelerometry reliability: day of week (week 
days), percent of monitoring time during each period, ICC for 
percent of monitoring time (40% - 70% of possible wear time) 
during each period, and number of periods required to achieve 
specified reliabilities (criterion measure 80% of recorded time on 
2 outside care hours periods) 
Day and 
percent of 
monitoring 
time during 
the period 
n Single period ICC
Number of periods to achieve reliability of: 
ANOVA p
value (within 
cases)0.70 0.80 0.90 
Monday 
40 90 0.68 1.1 1.9 4.2 0.02 
50 84 0.71 1.0 1.6 3.7 0.05 
60 81 0.75 0.8 1.4 3.0 0.10 
70 78 0.74 0.8 1.4 3.2 0.18 
Tuesday       
40 51 0.46 2.8 4.8 10.8 0.92 
50 48 0.52 2.1 3.7 8.3 0.48 
60 45 0.54 2.0 3.4 7.7 0.24 
70 43 0.54 2.0 3.5 7.8 0.25 
Wednesday       
40 73 0.66 1.2 2.1 4.7 0.99 
50 71 0.66 1.2 2.0 4.6 0.98 
60 68 0.72 0.9 1.6 3.5 0.61 
70 65 0.74 0.8 1.4 3.1 0.30 
Thursday       
40 100 0.66 1.2 2.1 4.7 0.79 
50 95 0.64 1.3 2.2 5.0 0.74 
60 89 0.68 1.1 1.9 4.3 0.46 
70 86 0.73 0.9 1.5 3.4 0.65 
Friday       
40 76 0.75 0.8 1.3 3.0 0.63 
50 76 0.75 0.8 1.3 3.0 0.63 
60 76 0.75 0.8 1.3 3.0 0.63 
70 74 0.75 0.8 1.3 3.0 0.66 
 
4.9 Approach to data analyses 
Descriptive statistics were used to describe both independent (potential correlates) 
and outcome (physical activity as measured by accelerometry, see Table 4.2) variables. 
Tests used to determine whether any significant differences existed by sex or 
education are discussed in the chapters for which they are relevant. This section 
discusses the method used to determine associations between potential correlates and 
preschool children’s physical activity. 
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As the outcome variables are proportions (reported as percent for ease of 
understanding and interpretation), bounded by zero and one, the traditional 
assumptions of regression were not met (McCullagh & Nelder 1989; Papke & 
Wooldridge 1996; Skov et al. 1998). Therefore, generalised linear modelling (GLM) 
with a binomial family and logit transformation (Stata FAQ: How does one do regression 
when the dependent variable is a proportion?  ; Hardin & Hilbe 2007) was used to examine 
associations between potential correlates and proportion of time being active. Each of 
the potential correlates described in Chapters Six to Nine were entered individually 
into a GLM analysis with each of the physical activity outcome variables identified in 
Table 4.2.  
The GLM analysis used for this data produces odds ratios (OR) with confidence 
intervals as logistic regression would. The OR is then interpreted as a percentage 
increase or decrease in the percent of time spent in the physical activity outcome 
variable being examined relative to each unit increase in the independent variable or 
compared to the referent category of the independent variable (Hailpern & Visintainer 
2003; Hardin & Hilbe 2007).  
For each of the five outcome variables, the independent variables which showed a 
significant association (p<0.05) in bivariable analyses were identified. Due to the large 
number of independent variables tested, only those which showed a significant 
association at p<0.05 are reported. Those identified as associated with a particular 
outcome variable were tested for collinearity by estimating the individual variance 
inflation factor (VIF) and tolerance for each item, and the mean VIF, using Stata’s 
collin command. Where an individual item had a VIF greater than 10 and tolerance less 
than 0.1, the variable was removed (Chatterjee & Price 1977; Hair et al. 1998; Kutner 
et al. 2005). Where two or more items had a VIF greater than ten and tolerance less 
than 0.1, the variable which was the least strongly associated with the outcome 
variable was removed and the test for collinearity repeated. Where the mean VIF was 
significantly greater than one (Hamilton 2009), operationalised in this thesis as two or 
higher, but no variables had an individual VIF greater than 10, the variable with the 
highest VIF was removed, or if more than one variable had equally high VIFs, the 
variable with the weakest association with the respective outcome variable was 
removed. This resulted in the removal of few variables from the final multivariable 
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models (identified with each of the relevant multivariable models in Chapters Six to 
Ten).  
Each of the remaining explanatory variables for each of the outcome variables were 
then entered into multivariable GLM analyses to determine the significance of each of 
the variables when in combination with other significant correlates. Specifically, 
explanatory variables were entered into multivariable GLM analyses for the outcome 
variable they showed a bivariable association with. That is, if total parental frequency 
of physical activity interaction with the child showed a bivariable association with 
child’s weekly and weekend day physical activity but not week day physical activity, it 
was entered into the multivariable analysis for each of weekly and weekend day 
physical activity but not into the multivariable analysis for week day physical activity. 
In the multivariable models in Chapter Ten which incorporate variables from 
Chapters Six through Nine, only those variables with a significant bivariable 
association at the conservative level of p<0.01 were included. 
The GLM analysis used does not produce an R2 estimation in the same way that 
multiple linear regression does. Quasi R2 calculations can be performed, however, 
experts advise that the results are not always stable, comparable across models (in this 
case, across models with different outcome variables or between the sexes), or 
comparable between samples (Hardin & Hilbe 2007; Jolley, pers. comm. 10 Sept 
2010). Therefore, quasi R2 estimates are not reported for the multivariable models. 
Model fit statistics (Akaike Information Criteria (AIC) and Bayesian Information 
Criteria (BIC)), a measure of dispersion (Pearson), both produced with the GLM 
analyses, and model specification (using Stata command linktest) were examined to 
ensure each model was appropriately specified (Hardin & Hilbe 2007). AIC may be 
used to compare competing models, such that a lower value indicates a better fitting 
model, and is reported for each of the multivariable models (Hardin & Hilbe 2007). 
AIC values below one indicate an acceptable model (Hamilton 2009; Hardin & Hilbe 
2007). 
Child’s age and clustering by centre of recruitment were controlled for in all analyses. 
Results are presented separately for boys and girls and by outcome variable 
throughout the following chapters. 
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4.10 Results
4.10.1 Response rates 
Centre response rate 
A total of 115 centres were approached, for a final sample of 65 (34 childcare centres 
and 31 preschools). Response rates for childcare centres were much higher (63%) 
than for preschools (35%). Response rates in individual localities varied between 9.1% 
(preschools in one of the high SEP LGAs) to 100% (childcare centres in one low and 
one mid SEP LGA). The numbers of centres approached and consenting, and 
response rates, is provided in Table 4.8 below.  
Table 4.8 Response rates for preschool and childcare centres in low, mid and 
high socio-economic local government areas 
LGA 
Childcare
centres
approached 
Childcare
centres
consented 
Childcare
centre
response
rate
Preschools
approached 
Preschools
consented 
Preschool
response
rate
Low SEP 22 15 68.2% 21 16 76.2% 
Mid SEP 13 10 76.9% 19 9 47.4% 
High SEP 19 9 47.4% 21 6 28.6% 
 
Individual response rate 
Two childcare centres failed to produce any participants. From the remaining 63 
centres, 516 families agreed to participate. However 15 families withdrew prior to 
completing the study, leaving a final sample of 501 children and their parents, thereby 
achieving the estimated required sample size discussed in Section 4.4.1. Families from 
preschool centres comprised 58% of the total sample. Response rates for families 
varied from 5.4% to 22.6% at preschools and from 1.7% to 38.9% at childcare 
centres. Overall response rate was 12.6% of families invited to participate.  The socio-
demographic characteristics of parents completing the survey are presented in 
Chapter Six. Approximately one third of parents came from low, mid and high SEP 
areas (37%, 34% and 29%, respectively). Centre and individual participants at each 
phase of recruitment and data collection are detailed in the flow chart in Appendix 
C.6.  
Chapter Four: HAPPY Study methodology 
Page 106 
4.11 Discussion 
This chapter described the methods used in the HAPPY Study of preschool children’s 
physical activity. Recruitment methods, procedures for data collection and measures 
used were described. This included details of accelerometry used to objectively 
measure preschool children’s physical activity, as well as the comprehensive parent 
survey which included measures of potential correlates.  
The HAPPY Study was successful in recruiting a large sample of preschool children 
across a range of SEP areas in metropolitan Melbourne. The final sample included 
501 children, of which 364 had sufficient physical activity data to meet the inclusion 
criterion for weekly physical activity (data recorded for a minimum of 50% of possible 
wear time on at least three week and one weekend days). Many previous studies 
investigating physical activity in preschool children have utilised much smaller 
samples. For instance, most studies to date investigating physical activity in the 
preschool population have included fewer than 300 participants (Alhassan, Sirard & 
Robinson 2007; Fisher et al. 2005b; Heelan & Eisenmann 2006; Jackson et al. 2003; 
Oliver, Schofield & Schluter 2010; Vale et al. 2010; Zecevic et al. 2010), although 
some more recent studies have included larger samples (Pfeiffer et al. 2009; Reilly et 
al. 2006a; Smith et al. 2010). Having a robust sample size is necessary to provide 
adequate power for analyses and ensure characteristics of those in the sample are at 
least similar to others in the target population. Additionally, larger sample sizes, such 
as those included in the HAPPY Study, allow differences to be detected between 
groups of participants, such as between boys and girls, which may be important to 
inform future interventions. 
Adequate sample size notwithstanding, the response rate achieved in the HAPPY 
Study was modest. Factors which may have contributed to this include time of year 
and inherent busyness of centres, their staff and families, procedures and length of 
survey, parents’ lack of familiarity with participating in research, and parents’ 
concerns, or total lack of concern, about their child’s level of physical activity. As the 
study recruited families increasingly closer to the summer and Christmas periods, it is 
possible that response rates were impacted due to other competing demands on 
centre resources and family time during that period. Nonetheless, the study was 
successful in recruiting centres and families, and collecting data, into early December. 
The requirements of participation (reading and understanding a detailed plain 
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language statement and completing a comprehensive written survey) may have also 
contributed to the low response rate, with parents with lower levels of education or 
competency in written English being less inclined to participate. However, the study 
was successful in recruiting roughly equal numbers of participants across the three 
SEP areas as well as participants from a range of ethnic backgrounds (see Chapter Six 
for data on country of birth of parents).  
Parents and centre staff may also have been unfamiliar with the requirements of 
participating in research and despite the best efforts of the research team to convince 
potential participants of confidentiality and the low burden of the study, some may 
have chosen not to participate for these reasons. Centre staff and parents more 
interested in health issues, and in their children’s physical activity specifically, may 
have been more inclined to participate due to the nature of the study. Further, 
potential participants who were not concerned about their child’s physical activity, or 
who were not particularly interested in being physically active, may also have chosen 
not to participate. If characteristics between participants and non-participants are 
similar no potential biases exist, however no data are available for non-participants in 
this study to enable such assessment. Nonetheless, there was a wide range of physical 
activity participation levels of children in the study, as well as a range of responses in 
the parent survey, and it is likely that the participants did indeed characterise the target 
population. Finally, the response rate achieved in this study was not dissimilar to those 
achieved in other large epidemiological studies of families with young children. 
This chapter also described the first methodological study in this thesis and discussed 
the methods used to determine the amount of accelerometry data required to reliably 
estimate preschool children’s physical activity. As measurement of preschool 
children’s physical activity is still an emerging field, there is little evidence available to 
inform decisions regarding minimum inclusion criteria for accelerometry data. 
Previous studies have used various minimum criteria to determine inclusion of a given 
case in analyses and those criteria vary greatly – some include a minimum number of 
days but did not specify the number of hours of data required on each day (Cardon & 
De Bourdeaudhuij 2008), while others specified a minimum number of hours but not 
days (Alhassan, Sirard & Robinson 2007). Other studies which specify both minimum 
number of hours and days vary from a minimum total amount of data of three hours 
(at least one hour for each of at least three days) (Pate et al. 2004) up 56 hours (a 
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minimum of eight hours per day for seven days) (Sigmund et al. 2007). Additionally, 
the majority of studies fail to report reliability of their chosen amount of data.  
Only one study has previously reported on reliability of physical activity data in 
preschool children (Penpraze et al. 2006). For inclusion in analyses, that study 
required participants to have a minimum of three days of monitoring with at least six 
hours of data per day, thereby less than the 80% of possible wear time on three days 
used in the current study (determined by usual waking hours and equating to 
approximately 10 hours). Additionally, Penpraze et al. (2006) used counts per minute 
as their physical activity outcome, where the current study used percent of time in 
total (light, moderate, vigorous) physical activity. A smaller sample was used in the 
previous study which included 76 participants (Penpraze et al. 2006), while the current 
study (for week days) had a minimum of 136 participants for each day and percent of 
monitoring period evaluated, and most days had 200 or more participants with 
sufficient data for analyses. The previous study found that to achieve 0.8 reliability, a 
minimum of 10 hours of data on seven days of monitoring would be required 
(Penpraze et al. 2006). By comparison, the current study found that for week days, 
data for 50% of possible wear time on 1.8 to 2.5 days would be required, thereby 
showing fewer hours and days were required to achieve the same level of reliability. 
Therefore, this study found that three week days with data recorded for a minimum of 
50% of possible wear time met the same reliability criterion as 10 hours of data on 
each of seven days in the previous study. Differences between findings may be due to 
differences in sample size, differences in the management of accelerometry data 
(recorded hours compared with percent of possible wear time), different criterion 
measures (six hours for three days compared with 80% of possible wear time 
(approximately 10 hours) for each of three or more days) or differences in physical 
activity outcome variables (cpm compared with total physical activity).  
An additional consideration in determining reliability of accelerometry data is the time 
frame during the day when monitoring takes place (that is, morning, afternoon, etc). 
In older children and adolescents (Trost et al. 2000), physical activity has been shown 
to systematically vary depending on the time of monitoring, and distinct periods are 
evident. However, in preschool children, who are not subject to as much structure in 
their day as school-aged children, the same variability has not been evident (Penpraze 
et al. 2006). Additionally, the analyses above showed good reliability for the criterion 
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chosen (50% of possible wear time), suggesting consistency in preschool children’s 
physical activity behaviours throughout the day. Therefore in this study specific 
periods of the day were not considered with the exception of during and outside care 
hours physical activity. This study also found ICC values which were equal to or 
higher than those in studies of older children and adolescents, and a similar number 
of, or fewer, days were required to reliably estimate overall physical activity (Mattocks 
et al. 2008; Trost et al. 2000), again suggesting consistency in preschool children’s 
physical activity behaviours.  
This chapter has discussed methods, procedures and measures used in the HAPPY 
Study. Additionally, this chapter examined the reliability of accelerometry data in 
preschool children. Analyses showed that 50% of possible wear time provided good 
reliability over the number of days/periods specified for each of the respective 
outcome variables. However, future studies should similarly undertake reliability 
analyses to determine the amount of accelerometry data required for their sample. The 
parent survey also underwent reliability testing. Chapter Five presents the procedures 
and results for the reliability study for the HAPPY parent survey. 
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Chapter Five 
Reliability of the HAPPY Study 
parent report survey 
5.1 Introduction
Despite the fact that correlates of physical activity in adults (Trost et al. 2002), 
adolescents and school-age children (Sallis, Prochaska & Taylor 2000) have been 
widely researched and published, there is little understanding of the potential 
correlates of preschool children’s physical activity. Evidence suggests that the 
foundations of health behaviours may be developed during early childhood (Birch & 
Fisher 1998; Certain & Kahn 2002; Pate et al. 1996) and that participation in some 
behaviours during childhood and adolescence may be associated with health and other 
outcomes in adulthood (Hancox, Milne & Poulton 2004; Hancox, Milne & Poulton 
2005). Therefore, understanding correlates of those behaviours, such as physical 
activity, during the preschool period is crucial.  
Preschool children are exposed to many environments and influences – parents, 
family home, extended family, preschool, childcare, local neighbourhood – which may 
be associated with their physical activity and are not well understood. As discussed in 
Chapter Two, several domains of potential correlates have been investigated in the 
literature, however, relatively few correlates have been investigated in each study, and 
studies have tended to focus on one domain rather than multiple domains. Therefore, 
that literature has shed little insight on how those correlates interact with each other 
in their association with preschool children’s physical activity. Additionally, an 
enhanced understanding of such correlates in early childhood will provide a solid 
foundation on which to develop interventions to help those children at risk of not 
achieving adequate levels of physical activity. 
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In addition to the limited knowledge of correlates of physical activity in early 
childhood, the extant literature offers little insight into the activities in which 
preschool children participate. For instance, there is little evidence to support the 
contention that preschool children rarely participate in organised activities. Further, 
there is little understanding of the non-organised activities in which preschool 
children participate. Such activities may include playing outside, walking for leisure or 
transport, riding a bicycle or tricycle, or playing on playground equipment. Those 
activities may contribute to the overall level of preschool children’s physical activity 
and may therefore be important to consider when investigating physical activity in 
that population or considering interventions. One study used a light time-use diary for 
parents of five year old children to determine correlates of overweight and obesity 
(Tey et al. 2007). However, that study included only active free play, riding a 
bicycle/tricycle, and walking as categories of physical activity. With so few options 
provided for participants, little insight can be gleaned into preschool children’s 
physical activity behaviours. 
Theoretical models provide a foundation to investigate and more comprehensively 
understand how various factors and health behaviours such as physical activity 
interact. The social ecological (SEM) (Bronfenbrenner 1979; Davison & Birch 2001; 
Stokols 1996) and family influence (Kimiecik & Horn 1998; Kimiecik, Horn & Shurin 
1996) models discussed in Chapter 2 provide a framework for identifying, 
investigating and comprehending potential correlates of physical activity in early 
childhood. Together, these models recognise that individual (e.g. sex, preference for 
activity), social (e.g. logistic support, encouragement, parental factors) and 
environmental (e.g. availability and accessibility of facilities) factors all interact to 
support or constrain preschool children’s physical activity. 
One instrument designed to measure the correlates of physical activity specifically in 
preschool children has previously been published (McMinn et al. 2009). That 
instrument includes potential correlates from each of the domains of the SEM, 
however, it includes only 20 questions (with 63 items). However, many potential 
correlates identified in the literature and by mothers in focus groups were not 
included in that study. Specifically, child’s behaviours (screen behaviours, imaginary 
games, quiet play, active transport, non-organised and organised activities), child’s 
usual sleep time, child’s requests for physical activity, child and parental constraints to 
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physical activity, parental concerns and preferences, physical activity role models, 
physical activity interaction from people besides the child’s parents, and characteristics 
of the home and neighbourhood environment including physical activity 
toys/equipment, electronic entertainment equipment, yard size and home 
characteristics (e.g. fencing), number of televisions, neighbourhood playground 
suitability, neighbourhood barriers to active transport, and frequency of visits to active 
play spaces were all not included. Other published instruments which measure 
correlates of preschool children’s physical activity have tended to focus on the 
preschool or childcare environment (Ammerman et al. 2004; Ward et al. 2008), 
thereby neglecting settings and contexts outside those environments. Additionally, 
most research to date which investigates correlates of physical activity in preschool 
children has utilised instruments or questions designed for the measurement of 
correlates in older children. Such instruments may not be suitable for preschool 
children as they may exclude important potential correlates and may not be reliable in 
that population. Therefore, the development of a reliable and comprehensive 
instrument, capturing correlates unique to the preschool population, is necessary to 
examine the influence of multiple domains on preschool children’s physical activity. 
5.2 Aims
The aims of this chapter are to: 
1. Describe the development of a parent survey to assess correlates 
across multiple domains on preschool children’s physical activity; 
and  
2. Examine the test-retest reliability of the parent survey. 
5.3 Methods
5.3.1 Sample and recruitment 
A convenience sample of three swimming centres within 15 km of Deakin University, 
Melbourne, Australia, were approached initially by telephone. Two of those centres 
agreed to participate in the study and a personal visit was made to each centre to meet 
with the Centre Manager. Information posters about the study were placed at each 
swimming centre two weeks prior to recruitment of participants. Parents of children 
attending week day swimming classes were approached directly and individually by a 
trained research assistant while their children were undertaking swimming instruction 
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in classes which catered for children aged three to five years. In Australia, swimming 
lessons are encouraged for children from six months of age, and many children 
participate in weekly lessons into their schooling years. As the sample was a 
convenience sample, no power calculations were performed. However, the final 
sample size (n=47) compares favourably with those in previous studies investigating 
reliability of parent-report instruments. Those studies have typically used similar or 
smaller samples (e.g. ranging from 24 to 53 participants (Bryant et al. 2008; McMinn 
et al. 2009; Sirard et al. 2008; Veitch, Salmon & Ball 2009)). 
5.3.2 Ethical approval & consent 
Ethical approval for the study was obtained from Deakin University Human Research 
Ethics Committee. Plain language statements and parent consent forms were given to 
each parent (Appendix E.1). Parents agreeing to participate completed their personal 
contact details and signed a consent form at the time. See section 5.3.4 for more 
details on procedures. 
5.3.3 Survey development and piloting 
The Healthy Active Preschool Years Study (HAPPY) parent survey 
The survey developed for this study was intended to examine potential correlates of 
preschool children’s physical activity across multiple domains, as well as measure 
preschool children’s participation in specific types of physical activity (such as active 
transport and time in play spaces), which may also be correlates of overall physical 
activity.  
The survey included items on relevant themes which were identified through several 
methods. The literature review undertaken and described in Chapter Two identified 
several constructs from the SEM and family influence models. Further, the findings of 
the formative research undertaken and described in Chapter Three identified several 
common themes which parents felt were important influences on their children’s 
physical activity. Those themes were also included in questions in the surveys. 
Relevant items from existing surveys (Australian Institute of Health and Welfare 
(AIHW) 2003; Burdette, Whitaker & Daniels 2004; Jackson et al. 2008; Roberts 2008; 
Salmon et al. 2005b; Telford et al. 2004) were used or modified for inclusion in the 
HAPPY Study parent survey as described in Table 4.1. 
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The survey was initially pilot tested on nine parents, and final amendments were made 
to ensure each question was clear and to minimise the time necessary for completion. 
The final version of the survey contained 242 items grouped into 65 questions. As a 
number of items had established reliability (see Table 5.1), the reliability survey 
included 192 items in 31 questions. 
5.3.4 Procedures
Data collection occurred in July and August 2009. Parents were given the first survey 
once they had signed the consent for and either completed that survey during their 
child’s swimming class, or took it home for completion and returned it through the 
post (see Appendix E.2 for the reliability survey). Completion time for the survey was 
approximately 25 minutes. To assess the reliability of the surveys, consenting parents 
were posted a second survey two weeks after they returned the first completed survey 
and were asked to complete and return it in an enclosed reply-paid envelope (see 
Appendix E.3 for parent letter). The test-retest period ranged from 14 to 50 days 
(mean 24 days). A total of 47 parents completed the survey on two occasions. 
5.3.5 Data management 
The survey data were coded by a research assistant using a standard protocol and data 
were entered by a professional data entry company. A series of range and logical 
checks were undertaken to clean the data. Response options for categorical variables 
were dichotomised. Questions with multiple items were tested for internal reliability 
using the data from the larger sample. Where internal reliability was good (Į0.70), 
composite scales were created by first recoding the response options for those items 
and then summing the recoded responses. This created composite scales for seven 
questions (C12, D1, D2, D4, D5, G1 & G2). Six questions required participants to 
report on the frequency with which specific behaviours or opportunities occurred 
(C13, E3, E4, E6, D5, & G3). Composite scores were created for those questions by 
converting the response options to reflect weekly frequency for each item and then 
summing all items which showed acceptable reliability at the individual level. Total 
daily sleep time was created by summing night and day sleep (Questions C3 and C4). 
Total number of organised activities the child participated in was created by summing 
participation in each of the individual activities (Question C14). Variables for week 
day and weekend day screen time were created by summing the amount of time spent 
in TV/DVD/video viewing, electronic game use and computer/internet use for week 
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days and weekend days (Question C16, items a, b and d). The total number of pieces 
of physical activity equipment was created by summing all individual pieces of 
equipment (Question F1) and the total number of pieces of electronic equipment was 
similarly created by summing the individual pieces (Question F5). Details of recoded 
values for individual level variables can be found in Appendix F; recoded values for 
parental and social level variables are in Appendix G; and recoded values for home 
and neighbourhood environmental variables are in Appendix H. 
5.3.6 Data analyses 
Data were analysed using Stata/SE 11 for Windows (Stata Corporation 2009). Test-
retest reliability of measures was determined by comparing the agreement between the 
first and second administrations. Levels of agreement for categorical data were 
determined using Kappa coefficients and percent agreement for categorical variables. 
Kappa coefficients were defined as poor/slight (ț= 0.00-0.20), fair (ț = 0.21-0.40), 
moderate (ț = 0.41-0.60), substantial (ț = 0.61-0.80) and almost perfect (ț = 0.81-
1.00) (Landis & Koch 1977). An item with a ț 0.40 and/or percent agreement of 
60% was considered reliable. A few items returned a negative Kappa value due to 
agreement between the two items occurring less often than expected by chance alone 
(Juurlink & Detsky 2005; Kramer & Feinstein 1981). As discussed below, this 
generally occurs where items have high percent agreement and a high percent of 
responses in one category, and therefore may be due to Kappa becoming unstable 
(Viera & Garrett 2005). 
Reliability of continuous variables was assessed using intra-class correlations (ICC, 
reported with 95% confidence intervals (CI)). An ICC value of 0.75 or higher was 
considered to represent a good level of agreement (Sim & Wright 2000). ICC values 
of 0.50-0.75 were considered to represent moderate reliability and those under 0.50 
represented poor reliability (Sim & Wright 2000; Veitch, Salmon & Ball 2009). Each 
of the composite scores and summed items were tested for reliability using ICC. 
Individual items and composite scores which were moderate (or bordered moderate 
ICC0.48) or above were retained.  
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5.4 Results
5.4.1 Characteristics of the participants 
The sample consisted of 47 parents of three to five year old children who had not 
commenced school. Sixty-eight percent of the participants had a university degree or 
higher qualification. No other demographic data were collected. 
5.4.2 Reliability of the survey 
This section describes the test-retest reliability of the parent survey. The question 
numbers used in the full HAPPY survey (discussed in Chapter Four) are used 
throughout this chapter for consistency. Table 5.1 summarises the constructs and 
their relevant questions, showing which items were reliability tested and their relevant 
question numbers in the reliability survey. A number of items from the full HAPPY 
survey were not included in the reliability survey as reliability had previously been 
established in the preschool age group or adult population for relevant questions (e.g. 
questions of parent physical activity from the Active Australia Survey (Australian 
Institute of Health and Welfare (AIHW) 2003). 
Table 5.1 Constructs with questions from the full HAPPY survey and 
corresponding question number in reliability survey (showing which 
items had previously been reliability tested) 
Construct Original HAPPY survey 
question number 
Reliability survey question 
number 
Demographic and family profile A1-A5, A7-A8, A11-A12, B1-B9, 
C1-C2, C5-C9 
Reliability previously established 
 A6 A1 
 C3-C4 B1-B2 
Child physical activity and 
sedentary behaviour 
C13-C16 B6-B9 
 C17-C18 Reliability previously established 
 G3 F3 
Child personality, preferences 
and constraints 
C10-C12 B3-B5 
Parental influence D1-D5 C1-C5 
Rules and boundaries D6-D7 C6-C7 
Social interaction and support E1-E5 D1-D5 
Modelling of physical activity A13-A17, B10-B14 Reliability previously established 
 E6 D6 
Home physical environment A9-A10, F2-F4 Reliability previously established 
 F1, F5 E1, E2 
 F6-F8 E3-E5 
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Table 5.1 Constructs with questions from the full HAPPY survey and 
corresponding question number in reliability survey (showing which 
items had previously been reliability tested) 
Construct Original HAPPY survey 
question number 
Reliability survey question 
number 
Neighbourhood physical 
environment 
G1-G2 F1-F2 
 
Overall, individual items in the survey displayed acceptable reliability, with 8% of 
items showing poor agreement, 2% showing slight agreement, 19% showing fair 
agreement, 27% showing moderate agreement, 29% showing substantial agreement, 
and 14% showing almost perfect agreement. Therefore, 70% of items had at least 
moderate reliability as assessed by Kappa statistics. Additionally, 74% of items 
showed at least fair agreement (60% or higher) as assessed by percent agreement. 
Overall, from 178 items assessed using Kappa, only 11 (6%) were not included in 
analyses due to low percent agreement (<60%) and low Kappa statistics (ț<0.40). 
Several items, identified below, showed poor, slight or fair Kappa due to instability 
caused by a high percent of responses falling in the same single category at both 
administrations. Composite scores also performed reasonably well. Of 24 composite 
scores, 71% showed acceptable or better reliability (ICC0.48). 
5.4.3 Items assessing individual level correlates 
Demographics and family profile (Questions C3 & C4)  
Parent report of child’s sleep duration showed good reliability for both sleep at night 
(Question C3; n=47; ICC=0.75, 95% CI 0.62, 0.88; p<0.001) and during the day 
(Question C4; n=47; ICC=0.78; 95% CI 0.66, 0.89, p<0.001). Reliability for total sleep 
(night and day combined) was moderate (ICC=0.72, 95% CI 0.58, 0.86, p<0.001) 
Child’s physical activity and sedentary behaviours (Questions C13- C16) 
Children’s usual weekly participation in various non-organised activities was 
investigated in Question C13. Reliability of those items is described in Table 5.2. With 
the exception of one item (l ), Kappa statistics ranged from 0.35 to 0.90, 
demonstrating fair to almost perfect agreement. Item l (frequency child swims in a 
pool) returned a Kappa of -0.02, but showed 96% agreement. As participants were 
recruited through swimming schools, more than 90% reported their child swam in a 
(cont'd)
Chapter Five: HAPPY Study survey reliability 
Page 118 
pool 1-2 times per week at both administrations. Therefore, with high response rates 
in one category Kappa can become unstable. Item m was not included in analyses due 
to low reliability. Items a, b, d and e were summed to create a total weekly frequency 
for active transport which had good reliability (ICC=0.75, 95% CI 0.62, 0.88; 
p<0.0001). Similarly, items c and f to l were summed to create a total weekly frequency 
for participation in non-organised activities which had moderate reliability (ICC=0.63, 
95% CI 0.46, 0.80, p<0.001).  
Table 5.2 Percent agreement and Kappa statistics for children’s participation in 
non-organised activities (Question C13) 
Item
no. Frequency of participation in the following activities: 
n % agreement Kappa 
a. Walk to kinder/school 46 64.56 0.82* 
b. Walk to other destinations 47 61.67 0.55* 
c. Walk for exercise, fun or pleasure 47 64.19 0.35* 
d. Ride a bike/scooter to kinder/school  45 76.79 0.62* 
e. Ride a bike/scooter to other destinations 47 67.54 0.54* 
f. Ride a bike/scooter for fun 47 50.34 0.61* 
g. Walk the dog 47 79.31 0.90* 
h. Play with the dog 47 61.88 0.89* 
i. Play in the backyard 47 65.10 0.70* 
j. Play on a trampoline, swings or other equipment 47 59.17 0.48* 
k. Use toys/ equipment such as bats & balls in his/her play 47 50.07 0.62* 
l. Swim in a pool 47 95.84 -0.02 
m. Dance to the television or music 47 53.73 0.36* 
* p<0.05 
Children’s participation in various organised activities was investigated in Question 
C14. This question included five organised activities which are modified for 
participation by young children. A yes/no response option and space for the parent to 
report frequency of participation was included for each item. Table 5.3 presents the 
results of test-retest reliability for those items. Kappa statistics for participation 
(yes/no) ranged from 0.66 to 0.84, demonstrating substantial to almost perfect 
agreement and each item had >90% agreement. Kappa was unable to be calculated 
for participation in swimming classes as 100% of participants indicated that their child 
participated at both administrations. Kappa was also unable to be calculated for 
frequency of participation in dance/callisthenics and Auskick1/football due to too few 
categories, and soccer due to too few observations. Kappa for frequency could only 
                                                 
1 Auskick is a modified version of Australian Rules Football targeted at children aged five to nine years 
(see http://www2.aflauskick.com.au/ ). 
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be calculated for swimming and kindy gym/Gymbaroo,2 and were 0.38 and 0.70 
respectively with very high percent agreement for each item. Participation in total 
number of organised activities was created by summing participation in each of the 
individual activities and showed moderate reliability (ICC=0.70, 95% CI 0.56, 0.85 , 
p<0.0001). 
Table 5.3 Percent agreement and Kappa statistics for child’s participation in organised 
and structured activities (Question C14) 
Item
no. 
Type of organised 
activity 
n Participation (yes/no) Weekly frequency of 
participation 
% agreement Kappa % agreement Kappa 
a.  Swimming 47 100.00 -# 93.62 0.38* 
b. Kindy gym/Gymbaroo 47 91.49 0.76* 88.89 0.70* 
c. Dance/callisthenics 47 93.62 0.84*  -# 
d. Auskick/football 47 95.74 0.73*  -# 
e. Soccer 47 97.87 0.66*  -## 
* p<0.05; # Unable to perform ț analysis due to too few categories; ## Unable to perform ț analysis 
due to too few observations.  
Parents were asked to report on whether or not their child attended playgroup in 
Question C15. Participation (ț=0.91, 95.74% agreement, p<0.05) and frequency of 
participation (ț=0.77, 93.33% agreement, p<0.05) both showed good reliability.  
Question C16 asked parents to report on their child’s participation in a range of 
sedentary behaviours, including watching television, playing electronic and imaginary 
games. A yes/no response option was included for each item. Table 5.4 presents the 
results of test-retest reliability for those items. Kappa statistics ranged from 0.52 to 
1.00, demonstrating moderate to perfect agreement and higher than 80% agreement 
for all items. Kappa was unable to be calculated for two items, a and e, as 100% of 
participants indicated that their child participated in both those activities at both 
administrations, therefore making Kappa unstable with high response rates in one 
category. 
                                                 
2 Kindy gym/Gymbaroo provide structured classes where children aged birth to five years participate 
in activities involving music and equipment (see http://www.gymbaroo.com.au/index.php and 
http://www.gymnastics.org.au/?ID=12646 ). 
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Table 5.4 Percent agreement and Kappa statistics for child’s participation in sedentary 
and other behaviours (Question C16) 
Item
no. Participation in the following behaviours: 
n % agreement Kappa*
a.  TV/videos/DVDs# 47 100.00 - 
b.  PlayStation© / Nintendo©/ Xbox©/ Game Boy©/ computer 
games 
45 82.22 0.57 
c.  Wii™/EyeToy® 45 93.33 0.54 
d.  Computer / internet (excluding games) 45 82.22 0.52 
e.  Quiet play (e.g. Lego™, books, 
train set, dolls, board games, craft) # 
47 100.00 - 
f.  Imaginary games (e.g. dress ups, imitating TV characters) 45 100.00 1.00 
* All ț values significant at p<0.05; # Unable to calculate ț as all participants reported their child 
participated in this behaviour at both first and second administrations. 
The reliability of items relating to parent report of the amount of time their child 
participated in each of the above behaviours was assessed using ICC, and results are 
presented in Table 5.5. Several items failed to reach an acceptable level of agreement 
(five of the 11 items calculated reached moderate reliability of ICC 0.50). Items a, b 
and d were summed to create a total duration for children’s participation in screen-
based behaviours on week and weekend days. Reliability was good for total weekly 
screen time (ICC = 0.68, 95% CI 0.52, 0.83, p<0.0001), poor for week day screen time 
(ICC = 0.44, 95% CI 0.20, 0.67, p<0.005) and good for weekend day screen time 
(ICC=0.70, 95% CI 0.56, 0.85, p<0.0001). 
Table 5.5 ICC and confidence intervals for duration of child’s participation in 
sedentary and other behaviours (Question C16)  
Item
no. 
Duration of participation in the 
following behaviours  
Monday – Friday  Saturday – Sunday 
n ICC 95% CI  ICC 95% CI 
a.  TV/video/DVD viewing 45 0.70* 0.58-0.86  0.34* 0.08-0.60 
b.  Electronic games 
(PlayStation©/Nintendo©/Xbox©/Game 
Boy©/computer games)  
45 0.84* 0.76-0.93  0.75* 0.62-0.88 
c.  Wii™/EyeToy® 45 0.31* 0.04-0.57  0.05 0.00-0.34 
d.  Computer/internet (excluding games)  45 0.51* 0.30-0.72  0.30* 0.03-0.57 
e.  Quiet play  45 0.50* 0.28-0.72  0.40* 0.14-0.65 
f.  Imaginary games  45 0.30* 0.03-0.56  0.34* 0.10-0.60 
* p<0. 05 
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Child personality, preferences, and constraints (Questions C10a, C11 & C12) 
Question C10a asked parents to report on whether or not their child was active on 
his/her own. Kappa analysis found strong reliability for this item (ț=0.78, 80.90% 
agreement, p<0.001). 
Question C11 examined how often the preschool child requested opportunities to be 
active. Table 5.6 presents the results of test-retest reliability for those items. Kappa 
statistics ranged from 0.24 to 0.64, demonstrating fair to substantial agreement. 
Percent agreement ranged from 49% to 91%. Two items – c and e – demonstrated 
insufficient reliability and were not included in analyses. 
Table 5.6 Percent agreement and Kappa statistics for child’s physical activity requests 
and preferences (Question C11) 
Item
no. Question 
n % agreement Kappa* 
a.  My preschool child asks for me/my partner to be active with 
him/her 
47 49.21 0.41 
b.  My preschool child asks his/her siblings to be active with 
him/her  
47 49.62 0.45 
c.  My preschool child asks people outside our immediate family to 
be active with him/her (e.g. uncles, parents’ friends) 
47 56.72 0.31 
d.  My preschool child asks for opportunities to be active (e.g. 
going to the park/indoor play centre)  
47 49.66 0.58 
e.  My preschool child likes to help out with active things around 
the home like gardening  
47 57.94 0.24 
f.  My preschool child is more likely to watch TV than be active 47 88.05 0.64 
g.  My preschool child is more likely to play electronic games than 
be active 
47 91.76 0.48 
h.  My preschool child is more likely to play inside/draw/do craft 
than be active 
47 78.77 0.30 
* all ț significant at p<0.05 
The results for test-retest reliability for individual child constraints to being active, 
investigated in Question C12 are presented in Table 5.7. Kappa statistics ranged from 
0.41 to 0.79, demonstrating moderate to substantial reliability, except for items b, c 
and d. Those items had very high percent agreement (>93%), suggesting that Kappa 
may be unstable due to a large proportion of responses occurring in one category 
(Viera & Garrett 2005). Additionally, eight of the 10 items showed 80% or higher 
agreement. These items showed strong internal reliability (Į=0.77) and all items were 
therefore combined to form a composite score representing individual child 
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constraints to physical activity, which showed moderate reliability (ICC=0.70, 95% CI 
0.56, 0.85, p<0.0001). 
Table 5.7 Percent agreement and Kappa statistics for child’s constraints to being active 
(Question C12) 
Item
no. Question
3 n % agreement Kappa 
a.  My preschool child already does a lot of physical activity 47 58.85 0.53* 
b.  My preschool child doesn’t have enough energy to do more 
physical activity 
47 95.84 -0.02 
c.  My preschool child doesn’t have enough time to do physical 
activity 
47 93.80 -0.03 
d.  My preschool child doesn’t have anyone to be physically active 
with 
46 93.67 -0.03 
e.  My preschool child just doesn’t enjoy being physically active 47 95.84 1.00* 
f.  The right facilities are not available for my preschool child to do 
more physical activity 
47 91.76 0.48* 
g.  My preschool child is too overweight to participate in physical 
activity #  
47 100.00 - 
h.  My preschool child feels uncomfortable with groups of children 47 93.80 0.66* 
i.  My preschool child doesn’t have good enough skills (e.g. kicking, 
throwing, catching) to do more physical activity  
47 89.90 0.79* 
j.  My preschool child will have more freedom and opportunities to 
be active when he/she is older and more mature 
47 65.10 0.45* 
* p<0.05; # Unable to calculate ț due to all responses being in the one category at both administrations 
5.4.4 Items assessing social level correlates 
Parental correlates (Questions D1-D7) 
The results for test-retest reliability for parental concerns about their child being 
active (Question D1) are presented in Table 5.8. Kappa statistics ranged from 0.35 to 
1.00, demonstrating fair to perfect agreement. Additionally, four items had 75% 
agreement or higher. Items showed strong internal reliability (Į=0.74) and were 
combined to form a composite score for parental concerns which showed moderate 
reliability (ICC=0.75, 95% CI 0.64, 0.88, p<0.0001).  
                                                 
3 Items a and j  are reverse scored in the composite score and for analyses to represent a constraint 
rather than support as worded in the questions. 
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Table 5.8 Percent agreement and Kappa statistics for parental concerns (Question D1) 
Item
no. Question 
n % agreement Kappa* 
a.  I am concerned that my preschool child is overweight # 47 100.00 - 
b.  I am concerned about my preschool child becoming overweight 
in the future 
46 77.32 0.81 
c.  I am concerned about my preschool child having a traffic 
accident when he/she is being physically active in our 
neighbourhood 
47 49.80 0.70 
d.  I am concerned about stranger danger when my preschool child 
is being physically active in our neighbourhood 
47 49.80 0.53 
e.  I am concerned about my preschool child getting hurt (e.g. falling 
out of a tree) when he/she is being physically active 
47 53.73 0.54 
f.  I am concerned about my preschool child not getting enough 
physical activity 
47 73.83 0.35 
g.  I am concerned that my preschool child watches too much 
TV/videos/DVDs 
47 52.06 0.60 
h.  I am concerned that my preschool child spends too much time 
on the computer 
47 88.05 1.00 
i.  I am concerned that my preschool child spends too much time 
playing electronic games (such as Xbox©, PlayStation©, Game 
Boy©) 
47 95.84 1.00 
* all ț significant at p<0.05; # Unable to calculate ț due to too few categories. 
Question D24 investigated parental factors which might constrain their child from 
being active. Results for test-retest reliability are presented in Table 5.9. Kappa 
statistics ranged from 0.38 to 0.65, demonstrating fair to substantial agreement. 
Additionally, all but two of the items had 78% agreement or higher, indicating an 
acceptable level of agreement between administrations. Items a, c, e, g, h and i showed 
strong internal reliability (Į=0.70) and were therefore recoded and summed to form a 
composite score representing parental constraints to child’s physical activity. 
Reliability for the composite score was moderate (ICC=0.66, 95% CI 0.50, 0.82, 
p<0.001). 
                                                 
4 Items b, f, h & i were reverse scored for analysis to represent constraint. 
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Table 5.9 Percent agreement and Kappa statistics for parental constraints on child’s 
opportunities to be active (Question D2) 
Item
no. Question 
n % agreement Kappa* 
a.  I am too tired to support my preschool child to be active 
(e.g. play outside with him/her, take him/her to park) 
47 89.72 0.38 
b.  I have enough money to support my preschool child to be 
active (e.g. take him/her places, pay for activities) 
(reverse scored) 
47 59.62 0.58 
c.  The time I spend doing housework stops me from 
supporting my preschool child to be active 
46 78.73 0.49 
d.  The time I spend working stops me from supporting my 
preschool child to be active 
47 82.66 0.39 
e.  Looking after my other child/ren stops me from supporting 
my preschool child to be active 
47 87.96 0.65 
f.  I always have a car available when I want to take my 
preschool child somewhere to be active (reverse scored) 
47 87.96 0.65 
g.  It is difficult to get to places for my preschool child to be 
active# 
47 100.00 - 
h.  I feel confident that I have the skills to support my 
preschool child to be active (reverse scored) 
47 84.34 0.46 
i.  No matter how I feel, I always make sure I give my 
preschool child opportunities to be active (reverse 
scored) 
47 62.83 0.48 
* p<0.05; # unable to calculate ț due to too few categories. 
The results for test-retest reliability for parent preferences for their child’s activity 
(Question D3) are presented in Table 5.10. Kappa statistics ranged from 0.28 to 0.56, 
demonstrating fair to moderate agreement. Two items – b and c – showed low percent 
agreement and low Kappa and therefore were not included in analyses. 
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Table 5.10 Percent agreement and Kappa statistics for parental preferences (Question 
D3) 
Item
no. Question 
n % agreement Kappa 
a.  I prefer to take my preschool child to indoor play centres 
than to outdoor play spaces 
47 88.05 0.29* 
b.  I take my preschool child to different places for him/her to 
be active in because I like the variety even if he/she is 
happy to go to the same place all the time  
47 50.16 0.36* 
c.  I am happy to sit and watch my preschool child play in 
outdoor play spaces for as long as he/she wants to be there 
47 51.24 0.26* 
d.  I like to participate with my preschool child when he/she is 
playing in outdoor play spaces 
47 57.31 0.45* 
e.  I prefer to be social with other parents when my preschool 
child is playing in outdoor play spaces 
47 54.73 0.72* 
f.  I get bored watching my preschool child play in outdoor 
play spaces if there is nothing else for me to do 
47 73.83 0.19 
g.  I like my preschool child to do the activities my older 
children do/did 
47 65.28 0.45* 
h.  I like my preschool child to do the activities I did as a child 47 57.31 0.45* 
i.  I get bored going to the same place for my preschool child 
to be active  
47 79.31 0.28* 
j.  It is important to me that we spend time being physically 
active together as a family  
47 79.31 0.49* 
* p<0.05 
Question D4 examined parental confidence to support their preschool child to 
participate in healthy behaviours. Table 5.11 presents the results of test-retest 
reliability for this question. With the exception of item f, Kappa statistics ranged from 
0.34 to 0.65, demonstrating fair to substantial agreement. Item f returned a Kappa of 
0.17 (ns) but showed 68.43% agreement. That item had more than 70% of responses 
in the one category at both administrations, thereby destabilising Kappa. Item c had 
low percent agreement and Kappa and therefore were not included in analyses. The 
remaining items showed strong internal reliability (Į=0.79) and were combined to 
form a composite score representing parents’ confidence to support their child’s 
healthy behaviours which showed moderate reliability (ICC=0.66, 95% CI 0.58, 0.83, 
p<0.001). 
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Table 5.11 Percent agreement and Kappa statistics for parental confidence to support 
child healthy behaviours (Question D4) 
Item
no. How confident are you that you could do the following over the next year? 
n % agreement Kappa 
a.  Get my preschool child to participate in at least one hour 
of physical activity every day over the next year  
47 66.41 0.49* 
b.  Get my preschool child to participate in a range of 
physical activities over the next year 
47 66.41 0.37* 
c.  Get my preschool child to be active when he/she is 
asking to watch TV/video/DVD over the next year 
47 48.76 0.34* 
d.  Get my preschool child to be active when he/she wants to 
play on the computer or play electronic games over the 
next year  
46 56.81 0.65* 
e.  Limit my preschool child’s screen-based entertainment 
(TV/video/DVD/computer/electronic games) to less than 2 
hours on any day over the next year 
47 50.88 0.44* 
f.  Say no to my preschool child’s requests to play on the 
computer or electronic games over the next year 
46 68.43 0.17 
* p<0.05 
Question D5 assessed parents’ beliefs about their child’s physical activity and 
television viewing behaviours. The results of the test-retest of these items are 
presented in Table 5.12. Kappa statistics ranged from 0.41 to 0.65, demonstrating 
moderate to substantial reliability. Items b, c and d showed strong internal reliability 
(Į=0.78) and were combined to form a composite score. That composite score 
showed poor reliability (ICC=0.44, 95% CI 0.20, 0.67, p<0.01) and was not retained 
for analyses. 
Table 5.12 Percent agreement and Kappa statistics for parental beliefs about child’s 
physical activity and television viewing (Question D5) 
Item
no. Question 
n % agreement Kappa* 
a.  I think that my preschool child should do at least one hour 
of activity every day 
47 91.85 0.48 
b.  I am satisfied with the amount of physical activity my 
preschool child does 
47 63.78 0.41 
c.  I would like my preschool child to do more physical activity 47 51.92 0.47 
d.  My preschool child does enough physical activity to keep 
him/her healthy 
47 75.96 0.56 
e.  My preschool child does enough physical activity from 
preschool/kinder/childcare for the whole day on days when 
he/she attends, even if he/she is only there for a few hours 
46 49.62 0.44 
f.  The amount of TV my preschool child watches would not 
affect his/her health 
47 51.74 0.65 
* all ț significant at p<0.05 
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Question D6 assessed parents’ rules concerning their child’s physical activity and 
screen-based behaviours. The results of the test-retest of items are presented in Table 
5.13. Kappa statistics ranged from 0.22 to 1.00, demonstrating fair to perfect 
reliability.  
Table 5.13 Percent agreement and Kappa statistics for parental rules (Question D6) 
Item
no. Question 
n % agreement Kappa* 
a.  I limit how much time my preschool child is allowed to 
spend watching TV  
47 65.10 0.82 
b.  I limit how much time my preschool child is allowed to 
spend using computer and electronic games  
46 77.32 0.62 
c.  My preschool child is not allowed to throw balls or play ball-
games inside the house  
47 52.24 0.60 
d.  My preschool child is not allowed to play rough games, like 
rough-and-tumble or running, inside the house 
47 64.06 0.53 
e.  I have rules about physical activity to protect my preschool 
child from other people (e.g. not allowed outside the home 
yard on his/her own)  
47 69.81 0.22 
f.  I have rules about physical activity to stop my preschool 
child from hurting him/herself (e.g. no climbing trees) 
47 55.00 0.53 
g.  I have rules about physical activity to protect my preschool 
child from accidents with traffic (e.g. always holding adult 
hand near roads)  
47 89.90 0.37 
h.  My preschool child is able to play freely in the backyard 
whenever he/she wants to 
47 88.05 0.64 
i.  My preschool child is able to play freely in the street 
whenever he/she wants to  
47 95.84 1.00 
j.  I take my preschool child outside to play if I think he/she 
has been inside for too long 
47 67.54 0.67 
* all ț significant at p<0.05 
The results of the test-retest of items about parental regulation of physical activity and 
screen-based behaviours (Question D7) are presented in Table 5.14. Kappa statistics 
ranged from 0.32 to 0.62, demonstrating fair to substantial reliability. However, item d 
showed low percent agreement and Kappa and therefore was not included in analyses. 
Chapter Five: HAPPY Study survey reliability 
Page 128 
Table 5.14 Percent agreement and Kappa statistics for parental regulation of sedentary 
behaviours and physical activity (Question D7) 
Item
no. Question 
n % agreement Kappa* 
a.  I switch off the TV if I think my preschool child is watching too 
much 
47 69.81 0.51 
b.  I switch off the computer/internet if I think my preschool child is 
using it too much 
47 49.71 0.62 
c.  I switch off electronic games if I think my preschool child is 
playing too much 
47 55.23 0.58 
d.  If I did not guide or regulate my preschool child’s activity levels, 
he/she would not be as active as he/she should be 
47 59.03 0.32 
e.  If I did not guide or regulate my preschool child’s TV watching, 
he/she would watch too much 
47 52.06 0.42 
* all ț significant at p<0.05 
Other social correlates (Questions C10 & E1-E5) 
The results of the test-retest of items assessing the child’s physical activity behaviours 
with other people are presented in Table 5.15. Kappa statistics ranged from 0.45 to 
0.91, demonstrating moderate to substantial reliability. Percent agreement ranged 
from 51% to 81% between administrations.  
Table 5.15 Percent agreement and Kappa statistics for child’s physical activity behaviours 
with other people (Question C10) 
Item
no. Question 
n % agreement Kappa*
b.  My preschool child is active with his/her siblings (e.g. outdoor 
play, rough-and-tumble) 
47 76.14 0.91 
c.  My preschool child is active with his/her friends(e.g. outdoor 
play, rough-and-tumble) 
47 77.64 0.62 
d.  My preschool child is active with his/her pets 47 51.11 0.74 
e.  My preschool child is active for longer when with someone else 
than when on his/her own  
47 61.61 0.45 
f.  My preschool child is competitive with other children when being 
physically active  
47 58.85 0.74 
* all ț significant at p<0.05 
The frequency with which the respondent and their partner were physically active 
with the preschool child was examined in Question E3. Table 5.16 presents the results 
of test-retest reliability for this question. Kappa statistics ranged from 0.17 to 1.00, 
demonstrating slight to perfect agreement on all but item h, however, that item had 
very high percent agreement at 93.62%, and other items with slight or fair Kappa 
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statistics also showed high percent agreement (>80%), suggesting that Kappa may 
have become unstable in those instances. Responses for each item in this question 
were converted to weekly frequencies. Two composite scores5 were created by 
summing the respective items: parental (items a and b) and family (items c-g). 
Reliability for those composite items was moderate (ICC=0.61, 95% CI 0.43, 0.79, 
p<0.001 for parent score; ICC=0.66, 95% CI 0.50, 0.82, p<0.0001 for family score).  
Table 5.16 Percent agreement and Kappa statistics for activity with other people 
(Question E3) 
Item
no. 
Frequency of people being physically active with the 
preschool child 
n % agreement Kappa 
a.  You 47 82.98 0.40* 
b.  Your partner 47 78.72 0.56* 
c.  Siblings 47 100.00 1.00* 
d.  Whole family  together 47 82.98 0.59* 
e.  Cousins  47 95.74 0.64* 
f.  Uncles and/or aunts 47 97.87 0.66* 
g.  Grandparents 47 93.62 0.63* 
h.  Your or your partner’s friends 47 93.62 0.00 
i.  Children of your or your partner’s friends 47 85.11 0.17 
j.  Children in the neighbourhood/ your preschool child’s friends 
(when not at preschool/ kinder/childcare) 
47 89.36 0.23 
* p<0.05 
Children’s exposure to physically active role models was investigated in Question E6. 
Table 5.17 presents the results of test-retest reliability for those items. Kappa statistics 
ranged from 0.24 to 0.87, demonstrating fair to almost perfect agreement. However, 
item d showed low percent agreement and low Kappa and was not included in 
analyses. Composite scores were created for parental (items a and b), and total 
personal (i.e. not including physical activity role models on television) (items a-c and e) 
physical activity role modelling. Reliability for those items was moderate (ICC=0.64, 
95% CI 0.46, 0.81, p<0.001; ICC=0.58, 95% CI 0.38, 0.77, p<0.01, respectively). A 
further composite score was created to reflect physical activity role modelling from all 
sources, that is, including those on television, which also showed moderate reliability 
(ICC=0.52, 95% CI 0.31, 0.73, p<0.03). 
                                                 
5 Other combinations of items were tested, however due to very poor reliability are not reported here 
nor included in the analyses. 
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Table 5.17 Percent agreement and Kappa statistics for physical activity role modelling 
(Question E6) 
Item
no. Question 
n % agreement Kappa* 
a.  My preschool child sees me being active 47 61.88 0.67 
b.  My preschool child sees my partner being active 47 54.23 0.67 
c.  My preschool child sees his/her older siblings being active 47 51.24 0.87 
d.  My preschool child sees other children (e.g. friends, cousins) 
being active 
47 52.60 0.33 
e.  My preschool child sees other adults (e.g. uncles/ aunts, 
teachers) being active 
46 65.60 0.24 
f.  My preschool child sees people being active on the 
TV/video/DVD (e.g. dancing, sport)  
47 67.54 0.41 
* all ț significant at p<0.05 
Frequency of family attendance at social gatherings with other adults and children was 
examined in Question E1. Test-retest reliability for this question showed moderate 
reliability (ț=0.67, 87.23% agreement, p<0.001) between administrations. 
Question E2 examined interaction and physical activity levels between children and 
adults at social gatherings. Kappa statistics and percent agreement are presented in 
Table 5.18 and were all low. However, all items showed 60% or greater agreement 
between the two administrations. Item c returned a Kappa of 0, despite having 98% 
agreement, as 98% of responses were in the same category at both administrations 
making Kappa unstable.  
Table 5.18 Percent agreement and Kappa statistics for adult and child interaction during 
social gatherings (Question E2) 
Item
no. Question 
n % agreement Kappa 
a.  When we are at social gatherings (friends, family) children and 
adults are usually active together 
45 66.67 0.29* 
b.  When we are at social gatherings (friends, family) children are 
usually active with each other while adults are not active 
46 63.04 0.20 
c.  When we are at social gatherings (friends, family) no one is 
usually active 
45 97.78 0.00 
* p<0.05 
The frequency with which various people provided logistic support for the preschool 
child to be physically active was examined in Question E4. Table 5.19 presents the 
results of test-retest reliability for this question. Kappa statistics were -0.11 and 0.41 
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for the respondent and their partner respectively, demonstrating no to moderate 
agreement. Item a was not used in analyses due to low percent agreement and low 
Kappa.  
Table 5.19 Percent agreement and Kappa statistics for people providing logistic support 
for child’s activity (Question E4) 
Item
no. 
Frequency of people providing practical or logistic 
support for the preschool child to be physically active 
n % agreement Kappa 
a.  You 47 57.45 -0.11 
b.  Your partner 47 72.34 0.41* 
* p<0.05 
The frequency with which the respondent and their partner provided praise or 
encouragement for the preschool child to be physically active was examined in 
Question E5. Table 5.20 presents the results of test-retest reliability for this question. 
Although Kappa was only slight for item a, percent agreement was good (84%), 
suggesting that Kappa may have become unstable for this item. A composite score 
was created for parental emotional support (items a and b) following recoding of the 
items to reflect weekly frequency. Reliability of the composite score bordered 
moderate (ICC=0.49, 95% CI 0.27, 0.71, p=0.0002). 
Table 5.20 Percent agreement and Kappa statistics for people providing emotional 
support for child’s activity (Question E5) 
Item
no. 
Frequency of people providing praise or encouragement for 
the preschool child to be physically active 
n % agreement Kappa 
a.  You 47 84.34 0.19 
b.  Your partner 47 61.93 0.39* 
* p<0.05 
5.4.5 Items assessing physical environment correlates 
Home physical environment (Questions F1, F5, F7 & F8) 
Table 5.21 presents the Kappa statistics for question F1 relating to availability of 
physical activity toys and equipment in the home. Participants were asked to indicate 
whether or not they had each of the 24 items listed.  With the exception of items w 
and x, Kappa ranged from 0.39 – 0.95, demonstrating fair to almost perfect 
agreement, and all items showed more than 74% agreement. Items w and x returned 
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very high percent agreement and had the majority of their responses in one category, 
thereby destabilising Kappa. This question also included two options for participants 
to report ‘other’ physical activity toys or pieces of equipment they had. A composite 
score was created by summing the total numbers of pieces of equipment, including 
the other options. Reliability of the total number of pieces of physical activity 
equipment in the home was good (ICC=0.89, 95% CI 0.89, 0.95, p<0.0001). 
Table 5.21 Percent agreement and Kappa statistics for availability of physical activity 
toys and equipment in the home (Question F1) 
Item
no. 
Toys and equipment available to the preschool child in the 
home 
       n % agreement Kappa 
a.  Balls (footballs, basketballs, tennis balls, baseballs)# 47 100.00 
b.  Basketball ring 47 97.87 0.95* 
c.  Bats, racquets, golf clubs 47 87.23 0.62* 
d.  Billy cart 47 95.74 0.65* 
e.  Bowls (ten pin, skittles)  47 85.11 0.70* 
f.  Climbing equipment/trees suitable for climbing 47 74.47 0.48* 
g.  Cubby house 47 95.74 0.91* 
h.  Frisbee  47 82.98 0.58* 
i.  Gardening tools (appropriate for child to use)  47 91.49 0.55* 
j.  Pool or beach toys 47 87.23 0.59* 
k.  Roller blades or roller skates 47 93.62 0.82* 
l.  Safety equipment for activities (e.g. bike helmet, knee guards, 
etc)  
47 89.36 0.39* 
m.  Sand pit 47 87.23 0.72* 
n.  Scooter 47 97.87 0.93* 
o.  Skateboard 47 97.87 0.94* 
p.  Skipping rope  47 89.36 0.74* 
q.  Slide 47 91.49 0.83* 
r.  Soft balls and other toys for active indoor play 47 91.49 0.45* 
s.  Swimming/wading pool  47 89.36 0.78* 
t.  Swings 47 89.36 0.79* 
u.  Table tennis table, bats & balls  47 87.23 0.59* 
v.  Trampoline 47 95.74 0.91* 
w.  Tricycle/bicycle 47 97.87 0.00 
x.  Volleyball/badminton net  47 95.74 0.00 
* p<0.05; # Unable to calculate ț due to too few rating categories.  
Availability of electronic equipment in the home was investigated in Questions F5, F7 
and F8. For Question F5, participants were asked to report if they had the listed item 
in their home. For Questions F7 and F8, participants were asked to indicate if their 
child had a television or computer/electronic games, respectively, in their bedroom. 
Results of test-retest reliability are presented in Table 5.22. Kappa statistics were 
between 0.73-1.00, indicating substantial to perfect agreement. Additionally, 
agreement for all items exceeded 90% between the two administrations. A composite 
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score for all the items in question F5 was created by summing the total number of 
pieces of electronic equipment in the home. Reliability for the total number of pieces 
of equipment was moderate (ICC=0.82, 95% CI 0.73, 0.91, p<0.0001). 
Table 5.22 Percent agreement and Kappa statistics for availability of electronic 
equipment in the home (Question F5, F7, F8) 
Question 
& Item 
no. 
Equipment availability n % agreement Kappa* 
F5 a  Video/DVD player# 47 100.00 - 
F5 b  TV# 47 100.00 - 
F5 c  Desktop (PC or Macintosh) computer 47 91.49 0.73  
F5 d  Laptop computer 47 93.62 0.85 
F5 e  Internet access 47 97.87 0.66  
F5 f  Wii™/EyeToy® 47 91.49 0.79 
F5 g  PlayStation©/Xbox©/Game Boy©/Nintendo© 47 93.62 0.87  
F7 Child has TV in his/her bedroom 47 100.00 1.00  
F8 Child has a computer or electronic games (e.g. 
PlayStation©/Xbox©) in his/her bedroom# 
47 100.00 - 
* all ț significant at p<0.05; # Unable to calculate ț due to too few rating categories. 
Question F6 asked participants to report on the number of functioning televisions 
they had in their home. Reliability of parent report of number of functioning 
televisions in the home was strong (n=47; ICC=0.97, 95% CI 0.95, 0.99, p<0.001). 
Neighbourhood physical environment (Questions G1-G3) 
Table 5.23 presents the results of the Kappa statistics and percent agreement for 
Question G1, which asked participants about the suitability of playgrounds in their 
local neighbourhood. Two items – c and d – returned kappa values of -0.02 and 0.00, 
respectively. However, both items had 95.7% agreement between the two 
administrations, and each had 95.7% of participants responding in the same category 
at both administrations, making Kappa unstable. Items f and h returned low percent 
agreement and Kappa statistics and therefore were not included in analyses. Internal 
reliability of the remaining items was good (Į=0.86) and therefore those items were 
recoded and combined to form a composite score of the suitability of playgrounds in 
the local neighbourhood, which had moderate reliability (ICC=0.62, 95% CI 0.44, 
0.79, p<0.0001). 
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Table 5.23 Percent agreement and Kappa statistics for suitability of playgrounds in the 
local neighbourhood (Question G1) 
Item
no. Question 
n % agreement Kappa 
a.  There are many playgrounds in our local neighbourhood that are 
suitable for my preschool child to play in 
47 87.96 0.29* 
b.  The playgrounds in our local neighbourhood have a variety of 
equipment so my preschool child doesn’t get bored 
47 74.56 0.33* 
c.  The playgrounds in our local neighbourhood have equipment 
suitable for my preschool child’s age and abilities 
47 95.74 -0.02 
d.  The playgrounds in our local neighbourhood have play 
equipment that is safe for my preschool child to play on 
47 95.74 0.00 
e.  The playgrounds in our local neighbourhood have adequate 
facilities (such as shade, seating, fences) 
47 49.93 0.58* 
f.  The playgrounds in our local neighbourhood are free from things 
such as litter, graffiti, vandalism and dog droppings 
47 50.07 0.28 
g.  The playgrounds in our local neighbourhood are well used by 
other children 
47 67.54 0.67* 
h.  My preschool child is safe from strangers in playgrounds in our 
neighbourhood 
47 52.74 0.28 
* p<0.05 
Table 5.24 presents the results of the Kappa statistics and percent agreement for 
Question G2, which asked participants about constraints to active transport in their 
local neighbourhood. Kappa values ranged from 0.37 to 0.79 showing fair to 
substantial agreement. These items showed strong internal reliability (Į=0.74) and 
were therefore recoded and combined to form a composite score for constraints to 
active transport in the local neighbourhood, which had moderate reliability 
(ICC=0.61, 95% CI 0.42, 0.79, p=0.0001). 
Chapter Five: HAPPY Study survey reliability 
Page 135 
Table 5.24 Percent agreement and Kappa statistics for constraints to active transport in 
local neighbourhood (Question G2) 
Item
no. Question  
n % agreement Kappa* 
a.  There are major barriers to walking/ cycling that make it hard for 
my preschool child and I to get from place to place (e.g. major 
roads, steep hills) 
47 66.41 0.37 
b.  My preschool child and I would have to cross a busy road/major 
highway to get to areas where he/she can play 
47 65.28 0.57 
c.  There are no lights/crossings/ pedestrian overpasses for my 
preschool child and I to use 
47 77.73 0.62 
d.  There are no footpaths in our neighbourhood for my preschool 
child and I to use 
47 89.90 0.79 
e.  My neighbourhood has walking/cycling trails suitable for my 
preschool child and I to use  
47 66.41 0.37 
f.  My neighbourhood is safe for children to walk/cycle around in 
the daytime 
47 52.65 0.55 
g.  My neighbourhood is safe for children 47 52.74 0.64 
* all ț significant at p<0.05 
Question G3 investigated the frequency with which the participant’s preschool child 
attended an active venue, such as playgrounds or sports venues. Kappa statistics and 
percent agreement are presented in Table 5.25. Kappa statistics ranged from 0.37 to 
0.64, with the exception of items d and f which had negative Kappa statistics. As these 
items showed very high percent agreement (>93%), the negative value of Kappa is 
likely due to a large proportion of responses falling into the same category at both 
administrations. Items were recoded to reflect weekly visits to active venues and then 
summed to provide an overall frequency of weekly visits, which showed moderate 
reliability (ICC=0.59, 95% CI 0.41, 0.78, p<0.0001). 
Table 5.25 Percent agreement and Kappa statistics for use of local physical activity 
facilities (Question G3) 
Item
no. Frequency of attendance at the following venues 
n % agreement Kappa 
a.  Local playground 47 73.16 0.60* 
b.  Playground in another area 46 53.02 0.63* 
c.  Parks/ovals (no play equipment) 47 51.83 0.56* 
d.  Sports venue (e.g. swimming pool) 47 93.80 -0.03 
e.  Specialist outdoor activity venues (e.g. Traffic School, Zoo) 46 89.70 0.37* 
f.  Indoor play centre 46 95.75 -0.02 
g.  Family restaurant with play area 47 88.05 0.64* 
h.  Shopping centre 47 62.83 0.37* 
* p<0.05 
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5.5 Discussion 
The aims of this chapter were to describe the development of a parent survey to 
assess correlates of preschool children’s physical activity across multiple domains and 
to establish that survey’s reliability. Overall, the survey displayed good reliability, with 
90% of all items assessed showing acceptable or better reliability. Of those items 
assessed using Kappa statistics, 70% showed moderate or better reliability. 
Additionally, 74% of items showed at least fair agreement (60% or higher) as assessed 
by percent agreement. Overall, from 178 items assessed using Kappa, only 11 (6%) 
were not included in analyses due to low percent agreement (<60%) and low Kappa 
statistics (<0.40). These results compare very favourably with a validity study of a 
similar survey of correlates of preschool children’s physical activity conducted in the 
United Kingdom (McMinn et al. 2009). That study reported only 30% of items having 
moderate or higher agreement as assessed by Kappa between two administrations: 
one by individual participant completion, and one administered by an interviewer over 
the telephone.  
Of the 15 individual items assessed by ICC for the HAPPY Study, 53% showed at 
least moderate reliability (ICC>0.50). Of those items assessing preschool children’s 
time spent in sedentary and screen-based behaviours, week day time in 
TV/DVD/video viewing, and week day and weekend time in electronic games 
showed good reliability. Time in TV/DVD/video viewing on weekends, time using 
computer/internet use on week day and weekend days, and time in quiet play on week 
days showed moderate reliability. These results compare with the original items for 
older children from which they were modified (Salmon et al. 2005b). The mean time 
between administration of the first and second surveys in this study was 24 days, and 
some participants had up to 50 days between their first and second administrations. 
The question about time in screen-based behaviours directed parents to think about 
the previous month and report on a typical week during that month. As some 
participants had more than a month between administrations, it is possible that 
behaviours actually changed over that time, and therefore apparent differences in 
reliability may be actually capturing changes in behaviour. Further, behaviours such as 
television viewing and time in imaginary play may be subject to greater variability than 
those such as electronic game use which parents may regulate more closely, and such 
differences could inform the lower reliability of participation times in some of the 
screen-based behaviours.  
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Questions assessing time spent participating in behaviours may be particularly difficult 
to reliably capture. For instance, only eight of 29 parent report items measuring 
duration of physical activity behaviours for five to six year old children (Telford et al. 
2004) and just over half the items assessing children’s time in outdoor play spaces 
(Veitch, Salmon & Ball 2009) have previously shown acceptable reliability. Parents’ 
awareness of the time their children spend in specific behaviours may be limited in 
some instances and this may affect reliability estimates. For instance, parents may 
allow their children to watch television while they complete household chores 
(cleaning, cooking etc.) or other activities and may therefore not monitor the time 
their child spends in those behaviours as closely as if they were with the child. 
Additionally, time spent in some behaviours may be more likely to change over short 
periods of time than others, as discussed above. Of the 23 composite scores, three 
(13%) showed poor reliability. However, one of those composite scores, parental 
emotional support, bordered moderate reliability (ICC=0.49) and was included in 
analyses. Additionally, one item, total week day screen time, was included as it is likely 
that poor reliability for that composite score was actually capturing changes in 
behaviour. Therefore, one composite score which showed poor reliability was not 
included in analyses. The remaining 20 composite scores (87%) showed moderate or 
better reliability. In total, 90% of the items assessed (195 from 216 individual items 
and composite scores) showed acceptable or better reliability and were included in 
analyses. An additional seven items from Question C16, children’s time in sedentary 
behaviours, quiet play and imaginary games, were included in analyses despite poor 
reliability. 
This survey includes items assessing potentially important correlates not previously 
reported in the preschool population. For instance, the survey on correlates of 
preschool children’s physical activity reported in McMinn et al. (2009) includes a 
variety of potential correlates across the three domains of the SEM. The HAPPY 
study survey included a more comprehensive range of questions. These questions 
incorporated potential correlates not assessed in previous surveys of preschool 
children such as: child’s requests to be active; individual child constraints; frequency 
of undertaking non-organised activities; frequency and duration of structured activities 
and sedentary behaviours; parental concerns; parental constraints (too tired, not 
enough energy); parental preferences for child activity; social gatherings; interaction in 
physical activity with others; practical support; role models; availability of physical 
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activity toys and equipment; safe and appropriate playground availability and 
accessibility; and use of neighbourhood physical activity venues. Therefore, the survey 
reported on in this chapter provides a more comprehensive measure of the 
multidimensional correlates of preschool children’s physical activity.  
In conclusion, this chapter described the test-retest reliability of a proxy-report 
instrument to be used to assess multidimensional correlates of preschool children’s 
physical activity. The results showed mostly acceptable or better reliability and 
therefore the survey, with minor modifications, is appropriate for use with the target 
population. The methods of the larger HAPPY study, utilising this measure, were 
described in detail in Chapter Four. Chapters Six to Ten describe the results from that 
larger study conducted to gain an in-depth insight into the multidimensional correlates 
of preschool children’s physical activity. 
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Chapter Six 
Preschool children’s physical 
activity, biological and 
demographic correlates  
6.1 Introduction
As discussed in Chapter Two, there is little understanding of preschool children’s 
physical activity and substantial differences exist between published studies. Research 
which reports on physical activity in preschool children measured using accelerometry 
shows outcomes in different units including time being active (usually operationalised 
as time in moderate to vigorous physical activity (MVPA) and may be reported as 
minutes per day or minutes per hour), percent of time being active, and counts per 
minute (cpm). Studies of time spent in physical activity report around half an hour per 
day in MVPA (for instance, (Cardon & De Bourdeaudhuij 2007; Jones et al. 2009)). 
Studies using cpm as their outcome report estimates between approximately 700 cpm 
to 960 cpm (for instance, (Dencker et al. 2010; Heelan & Eisenmann 2006; Jones et al. 
2009)). The percent of time preschool children spend being active varies the most 
substantially, with studies reporting that preschool children are active (total activity 
including light, moderate and vigorous intensities) for between 5% and 43% of their 
time (for instance, 5.1-6.1% (Alhassan, Sirard & Robinson 2007), 11% (Brown et al. 
2009b), 15% (Cardon & De Bourdeaudhuij 2008), and up to 43% (Hannon & Brown 
2008)). Such differences in reporting of accelerometry data, and discrepancies in 
estimates of the prevalence of physical activity in preschool children, make it difficult 
to draw conclusions.  
As discussions in Chapter 2 also show, there is little understanding of how biological 
and demographic characteristics are associated with preschool children’s physical 
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activity. The one exception is that sex has been frequently shown to be associated 
with physical activity in preschool children, with boys being more active than girls 
(see, for instance, Burdette, Whitaker & Daniels 2004; Jackson et al. 2003; Kelly et al. 
2006; Klesges et al. 1986). Additionally, although less frequently studied, age 
(Baranowski et al. 1993; Montgomery et al. 2004; Pate et al. 2004) and socio-economic 
position (SEP) (Jackson et al. 2003; Kelly et al. 2006; Sallis et al. 1993) have both 
shown no association with physical activity in preschool children. However, relatively 
few studies have investigated associations between age or SEP with physical activity. 
As differences in social, cultural and physical environments may influence 
associations, such associations may vary by culture or geographic location. Although it 
is well accepted that boys are more active than girls, even as young as three years of 
age, the sparse literature on potential associations between age and SEP with physical 
activity in preschool children is far from conclusive. Therefore, this chapter will 
explore potential differences in physical activity by sex, age and SEP. Additionally, 
very little literature reports on associations between other biological or demographic 
variables, such as child or parent body mass index (BMI), family status, or parental 
work status, with preschool children’s physical activity. This chapter will also explore 
associations between such explanatory variables and physical activity. 
Previous studies investigating differences between physical activity on week and 
weekend days have reported inconsistent findings. For instance, some studies report 
no difference between weekend and week day activity levels (Benham-Deal 2005; 
Jackson et al. 2003; Taylor et al. 2009), while others report that children accumulated 
significantly higher accelerometer counts on week days than on weekend days 
(Cardon & De Bourdeaudhuij 2008). As with age and SEP, associations between day 
of the week and physical activity may vary between environments and therefore 
requires further investigation. Additionally, few studies report on differences in 
physical activity during times that children are at preschool or childcare (during care 
hours) compared with times when children are not at preschool or childcare (outside 
care hours) . Understanding if physical activity varies between those contexts is 
essential to develop and target effective interventions. 
The Australian Government Department of Health and Ageing (DoHA) (2009) 
recommendations for physical activity for children aged one to five years suggest a 
minimum of three hours of physical activity every day, spread throughout the day. 
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Given the lack of evidence to suggest that physical activity needs to be of a given 
intensity, those recommendations suggest that children participate in physical activity 
of any intensity (light, moderate or vigorous) and the cumulative total contributes 
toward achieving the recommended amount. To date, there is insufficient evidence to 
draw conclusions about the percent of preschool children achieving that level of 
physical activity. The disparity between studies on methods of reporting activity levels 
in preschool children (percent of time, cpm, minutes per hour) makes comparisons 
with the Australian recommendations difficult, at best. Additionally, most studies to 
date which have investigated the physical activity levels of preschool children have 
primarily focused on moderate to vigorous physical activity, thereby not providing an 
overall picture of young children’s activity levels.  
6.2 Aims
The aims of this chapter are to: 
1. describe the biological, demographic and physical activity 
characteristics of preschool children; 
2. investigate differences in preschool children’s physical 
activity by sex, age and SEP,  
3. compare preschool children’s physical activity during 
different periods of the week: week days vs. weekend days; 
during vs. outside care hours; 
4. determine what percent of preschool children achieve the 
Australian recommended amount of physical activity; and 
5. investigate associations between biological and demographic 
characteristics with physical activity. 
6.3 Methods
6.3.1 Procedures
The procedures for collection and management of accelerometry and survey data are 
described in Chapter Four. Management of survey variables specific to this chapter is 
discussed below.  
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6.3.2 Measures and data management 
Accelerometry 
Children wore an ActiGraph Model GT1M accelerometer for eight days. 
Accelerometers were fitted on week days across the week (Monday to Friday) and 
collected on the same day the following week. Accelerometry data management is 
described in detail in section 4.7.1 and outcome variables are described in Table 4.2. 
The amount of daily time children spent being physically active was determined by 
applying the percent of time in total physical activity recorded by the accelerometer to 
the child’s usual waking hours. 
Parent surveys 
Parents completed a comprehensive survey reporting on potential correlates of 
physical activity across each of the levels of the social ecological model (SEM) 
(Bronfenbrenner 1979; Davison & Birch 2001). Data management of the survey is 
described in section 4.7.2 and reliability in Chapter Five. This chapter investigates 
biological and demographic variables reported in that survey.  
Maternal education (question A7 or B7, depending on whether the mother was the 
respondent or partner of the respondent) was used as the indicator of SEP. Responses 
to the question were on a seven point scale: 1) No formal qualifications; 2) Year 10 or 
equivalent (e.g. School Certificate); 3) Year 12 or equivalent (e.g. Higher School 
Certificate); 4) Trade/apprenticeship/ certificate (e.g. hairdresser, chef, plumber); 5) 
Diploma (e.g. business/Accounting); 6) University degree; and 7) Post-graduate 
qualification (e.g. Graduate Diploma, Masters, Thesis). Those seven categories were 
collapsed into three: 1) Less than 12 years (responses 1 & 2); 2) 
Secondary/Trade/Diploma (responses 3, 4 & 5); and 3) Tertiary (responses 6 & 7).  
Parents reported their marital status at question A8. Response options were: 1) 
Married; 2) De facto/living together; 3) Separated; 4) Divorced; 5) Widowed; and 6) 
Never married. Those response options were dichotomised to: 1) Married/De facto 
(responses 1 & 2); and 2) Not married (responses 3-6). These responses were then 
used to indicate children in two and single parent families, respectively. Parents 
reported their employment status at question A7 and that of their partner at question 
B8, if applicable. Response options were: 1) Employed full time; 2) Employed part 
time; 3) Home duties full time; 4) A student; 5) Retired; 6) Unemployed; and 7) Other. 
The first three response options were retained. For descriptive results, the remaining 
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four response options were combined to form Other. For the purposes of analyses, 
only the first three options were retained. Child’s date of birth (question C1) was used 
to determine child’s age at the time of measurement. Parents provided the sex of their 
child in question C2. 
6.3.3 Data analyses 
The primary outcome is the percent of time the child spent in total physical activity 
(light, moderate and vigorous intensities) across week and weekend days, and during 
and outside care hours. This produces five outcome variables as shown in Table 4.2. 
Descriptive statistics (mean, standard deviation, percent, and range) were used to 
describe characteristics of the sample as appropriate. Median and inter-quartile range 
are reported for non-parametric data (that is, percent of time in moderate and 
vigorous intensity physical activity). To determine if differences existed by sex, t-tests 
or Mann-Whitney U tests were used on parametric and non-parametric data, 
respectively. To determine if differences between SEP categories existed, ANOVA 
with Scheffé post hoc tests or Kruskal-Wallis with post-hoc tests1 was performed on 
parametric and non-parametric data, respectively. Linear regression was used to assess 
differences in cpm with age. Generalised linear modelling was used to explore 
associations between explanatory and outcome variables. Analyses were stratified by 
sex and controlled for age and clustering by centre of recruitment. Due to the large 
number of variables tested, only those which were significantly associated with one or 
more of the physical activity outcome variables in bivariable analyses at p<0.05 are 
reported and included in the multivariable models. Associations significant at the 
multivariable level are bolded in the tables in section 6.4.2. It should be noted that 
some confidence intervals are reported as 1.00 due to rounding from values which 
bounded 1.00, therefore, bolding indicates whether the association was significant. 
Those explanatory variables which were significant at p<0.01 at the bivariable level 
and which will therefore be included in multivariable models in Chapter Ten are 
indicated by **. 
                                                 
1 kwallis2 was used which includes post-hoc tests and is available from 
http://ideas.repec.org/c/boc/bocode/s379201.html.  
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6.4 Results
6.4.1 Descriptive results of preschool children’s physical activity, 
biological and demographic variables 
Sociodemographic characteristics of parents are presented in Table 6.1. The majority 
of respondents were women and the child’s mother. Fathers were slightly older (39 
years) than mothers (37 years). Almost half the participants were in high SEP families 
(using maternal education as the indicator: 47%). Most of the fathers (85%) but only a 
very small percent of the mothers (15%) were employed full-time. One-fifth of the 
participants had a health care card, indicating low income status. 
Table 6.1 Sociodemographic characteristics of parents 
 Characteristics Total Sample  
Sex of respondent completing the survey (n (%)) 477 
Marital status (n (%)) 
Married/de facto 428 (90.1) 
Not married 47 (9.9) 
Health care card2 (yes) (n (%)) 103 (21.6) 
Dog ownership (yes) (n (%)) 168 (35.2) 
Number of cars in the household (mean, SD) 1.9 (0.9) 
Relation to the child in the study (n (%))  
Mother 442 (93.3) 
Father 24 (5.1) 
Step-mother 1 (0.2) 
Step-father - 
Grandparent 4 (0.8) 
Guardian 1 (0.2) 
Other 2 (0.4) 
Maternal age (M, SD) 36.9 (5.5) 
Paternal age (M, SD) 38.9 (5.6) 
Maternal BMI (mean, SD) 25.0 (5.4) 
Paternal BMI (mean, SD) 26.8 (3.9) 
Maternal country of birth (n (%)) 
Australia 338 (70.9) 
Other 139 (29.1) 
Paternal country of birth (n (%)) 
Australia 293 (68.8) 
Other 133 (31.2) 
Maternal education (n (%)) 
Less than 12 years schooling 62 (13.0) 
Completed secondary/Trade/Diploma 191 (40.0) 
Tertiary 224 (47.0) 
Paternal education (n (%)) 
Less than 12 years schooling 47 (11.1) 
Completed secondary/Trade/Diploma 186 (43.9) 
Tertiary 191 (45.1) 
Maternal employment status (n (%)) 
Employed full-time 72 (15.1) 
Employed part-time 168 (35.3) 
                                                 
2 A health care card is provided to people with low income and receiving certain government benefits 
to allow cheaper access to medical and other services. 
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Table 6.1 Sociodemographic characteristics of parents 
 Characteristics Total Sample  
Home duties full time 192 (40.3) 
Other 44 (9.2) 
Paternal employment status (n (%)) 
Employed full-time 360 (84.9) 
Employed part-time 17 (4.0) 
Home duties full time 7 (1.7) 
Other 40 (9.4) 
 
Characteristics of participating children are presented in Table 6.2. Slightly more than 
half the participants were boys (54%). There were fewer three year olds (25%) than 
four (40%) and five (36%) year olds. The majority of the children were in the healthy 
weight range (83%) with fewer than one in five (17%) being overweight or obese. 
Almost all the children (87%) lived with both their parents. Fifteen percent of 
children had no siblings, slightly more than half had one sibling (54%) and 30% of 
children had two or more siblings.  
Parents reported if their child had a disability or suffered from poor health and were 
asked to describe the child’s health condition if applicable. Asthma was the most 
common health condition reported with 22 parents (4.5%) indicating their child had 
that condition. Eczema (three children, 0.6%) and food allergies (two children, 0.4%) 
were the next most commonly reported conditions. Other conditions each reported 
for a single child, included cerebral palsy, celiac disease, global delay, juvenile arthritis, 
and under-active thyroid. Overall, 7.0% of participants responded that their preschool 
child had a disability. Although no statistical difference was found between boys and 
girls (Ʒ2=1.27, p=0.26), more boys had a disability (8.2%) than girls (5.5%). ȱ
Table 6.2 Characteristics of participating children  
Characteristics Boys  Girls Total Sample  
Sex (n (%)) 258 (54.2) 218 (45.8) 
Age (n (%))  
3 years old  67 (26.5) 48 (22.6) 115 (24.7) 
4 years old  100 (39.5) 84 (39.6) 184 (39.6) 
5 years old  86 (34.0) 79 (37.3) 165 (35.5) 
6 years old  - 1 (0.5) 1 (0.2) 
BMI (M, SD) 16.4 (1.4) 16.3 (1.5) 16.4 (1.4) 
Healthy weight (n (%)) 212 (84.5) 170 (81.0) 382 (82.9) 
(cont'd)
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Table 6.2 Characteristics of participating children  
Characteristics Boys  Girls Total Sample  
Overweight 31 (12.4) 27 (12.9) 58 (12.6) 
Obese 8 (3.2) 13 (6.2) 21 (4.6) 
Time spent at centre (hours) (M, SD) 15.4 (10.9) 16.3 (12.1) 16.2 (11.8) 
Disability/ poor health (yes) (n (%)) 21 (8.2) 12 (5.5) 33 (7.0) 
Family situation (n (%))    
Child’s parents live together 216 (84.1) 195 (90.3) 411 (86.9) 
Child’s parents live apart 34 (13.2) 17 (7.9) 51 (10.8) 
Other 7 (2.7) 4 (1.9) 11 (2.3) 
Child’s living arrangements (n (%)) 
All/most of the time with the respondent 237 (92.6) 201 (93.5) 438 (93.0) 
About half the time with the respondent 14 (5.5) 11 (5.1) 25 (5.3) 
Less than half the time with the 
respondent 5 (2.0) 3 (1.4) 8 (1.7) 
 
Children wore accelerometers for an average of 640.9 mins (SD 79.3, range 383.0 – 
1019.7) per day across an average of 5.2 days (SD 2.8, range 0-10). Overall, children 
(n=364) spent 83.4% (SD=4.12, range 70.2 to 91.9) of their time being sedentary, 
11.7% (SD=2.4, range 6.1 to 20.5) in light intensity activity, 3.3% (SD=1.8, range 0.8 
to 10.5, median 2.8%, IQ 2.0%-4.2%) in moderate intensity activity, and 1.5% 
(SD=1.1, range 0.2 to 7.1, median 1.2%, IQ 0.8%-1.9%) in vigorous intensity activity. 
Children spent 16.6% of their time in total physical activity (SD=4.1, range 8.1 to 
29.8). 
Table 6.3 shows results for cpm and percent of time in each of the accelerometer-
derived variables, by sex. Boys recorded a greater percent of time in light, moderate 
and total physical activity, and a lower percent of time being sedentary than girls. 
There was no difference between boys and girls in percent of time spent in vigorous 
intensity activity. Across an average day, children in the study participated in a mean 
of 128.9 minutes (SD=32.5 mins) of total physical activity, and 37.5 mins (SD=17.9 
mins) of MVPA. As boys and girls spent a significantly different percent of time in all 
intensities except vigorous, all further analyses are stratified by sex. 
(cont'd)
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Table 6.3 Counts per minute and percent of each of the accelerometer-derived 
variables, stratified by sex  
Boys (n=204) Girls (n=160) 
Activity intensity Mean (SD) Range Mean (SD) Range 
cpm 744.10 (196.23) 360.40-1415.04  711.66 (191.75) 328.89-1469.47 
Sedentary** 82.74 (4.13) 70.18-91.53  84.27 (3.96) 73.19-91.92 
Light intensity** 12.11 (2.34) 6.68-20.54  11.28 (2.47) 6.08-20.33 
Moderate intensity**# 3.61 (1.96) 1.03-10.46  2.97 (1.49) 0.75-8.24 
Vigorous intensity# 1.54 (1.16) 0.27-7.11  1.49 (1.03) 0.15-6.01 
Total physical activity** 17.26 (4.13) 8.47-29.82  15.73 (3.96) 8.08-26.81   
Note: moderate and vigorous intensity variables were log transformed to achieve normality prior to t-
test. 
** Between-sex difference, p<0.01; # Mann-Whitney U test used to determine differences between 
boys and girls for marked outcome variables; ANOVA used for other outcome variables. 
Older boys recorded a higher number of cpm than younger boys (Ƣ=38.19, p=0.04), 
however there was no difference for girls (Ƣ=22.61, p=0.29). Results for differences in 
percent of time in sedentary behaviour and physical activity are presented in Table 6.4. 
Boys and girls both spent a higher percent of time in sedentary behaviour with each 
additional year of age. There was no difference in the percent of time boys spent in 
light intensity activity with age, however, girls spent 5% less time in that intensity with 
each additional year of age. Boys and girls spent 38% and 37%, respectively, less time 
in moderate physical activity with each additional year of age. The percent of time 
spent in vigorous physical activity did not differ with age for boys or girls. Boys and 
girls spent 10% and 12% less time, respectively, in total physical activity with each 
additional year of age. 
Table 6.4 Odds ratios (OR) and 95% confidence intervals (95% CI) for differences 
in sedentary behaviour, each intensity of and total physical activity with 
age, stratified by sex 
Boys (n=204)  Girls (n=160) 
Activity intensity OR  95% CI  OR 95% CI 
Sedentary 1.11 1.05, 1.18  1.14 1.08, 1.21 
Light intensity 1.00 0.96, 1.03  0.95 0.91, 0.99 
Moderate intensity 0.62 0.57, 0.68  0.63 0.58, 0.68 
Vigorous intensity 1.10 0.95, 1.27  1.08 0.92, 1.27 
Total physical activity 0.90 0.85, 0.95  0.88 0.83, 0.93 
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Results for percent of time in physical activity of different intensities by SEP 
(operationalised by maternal education) are presented in Table 6.5. There were no 
differences between SEP groups in cpm or the percent of time that preschool 
children spent being sedentary or in activity of any intensity, including total physical 
activity.  
Table 6.5 cpm and percent of time in sedentary behaviour, each intensity of 
and total physical activity by maternal education, stratified by sex 
Activity intensity Less than 
secondary
school 
Mean (SD) 
Completed 
secondary/
trade/ diploma 
Mean (SD) 
Tertiary 
Mean (SD) 
Boys    
n 23 76 105 
cpm 795.01 (202.11) 756.22 (189.46) 724.17 (198.88) 
Sedentary 81.60 (4.30) 82.90 (3.88) 82.87 (4.28) 
Light intensity 12.74 (2.37) 12.11 (2.26) 11.97 (2.40) 
Moderate intensity# 3.80 (2.19) 3.41 (1.74) 3.71 (2.07) 
Vigorous intensity# 1.87 (1.25) 1.58 (123) 1.45 (1.07) 
Total physical activity    
Girls    
n 22 66 72 
cpm 728.93 (191.71) 725.03 (224.29) 694.12 (157.63) 
Sedentary 83.83 (4.77) 84.22 (4.07) 84.45 (3.62) 
Light intensity 11.91 (2.96) 11.07 (2.50) 11.27 (2.27) 
Moderate intensity# 2.87 (1.56) 3.09 (1.62) 2.88 (1.36) 
Vigorous intensity# 1.39 (0.89) 1.61 (1.28) 1.39 (0.78) 
Total physical activity 16.17 (4.77) 15.78 (4.07) 15.55 (3.62) 
# Kruskal Wallis used to test for differences between maternal education groups for moderate and 
vigorous intensity physical activity; ANOVA used for other intensities and total physical activity. 
As children wore the accelerometer over eight consecutive days, differences between 
activity levels on week day and weekend days were examined. Table 6.6 shows 
differences in cpm, sedentary behaviour and percent of time in each intensity of and 
in total physical activity on week days and weekend days by sex. Both boys and girls 
spent a higher percent of time being sedentary and a lower percent of time in light 
intensity activity, and accumulated fewer cpm, on week days compared with weekend 
days. There were no differences in the percent of time preschool children spent in 
moderate or vigorous intensity activity between week and weekend days. However, 
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both boys and girls spent a significantly higher percent of time in total physical 
activity on weekend compared with week days. 
Table 6.6 cpm and percent of time in sedentary behaviour, each intensity of 
and total physical activity by week day and weekend day, stratified 
by sex 
Activity intensity Week day 
Mean (SD) 
Weekend day  
Mean (SD) 
Boys (n=203)   
cpm* 732.34 (190.10) 792.97 (279.47) 
Sedentary* 83.06 (4.17) 81.93 (5.95) 
Light intensity* 11.90 (2.40) 12.65 (3.51) 
Moderate intensity# 3.56 (1.97) 3.72 (2.42) 
Vigorous intensity# 1.48 (1.16) 1.70 (1.60) 
Total physical activity* 16.94 (4.17) 18.07 (5.95) 
Girls (n=159)   
cpm* 689.12 (165.68) 749.75 (266.17) 
Sedentary* 84.56 (4.00) 83.47 (5.34) 
Light intensity* 11.08 (2.54) 11.84 (3.26) 
Moderate intensity# 2.94 (1.51) 3.04 (1.77) 
Vigorous intensity# 1.42 (0.95) 1.66 (1.76) 
Total physical activity* 15.44 (4.00) 16.53 (5.34) 
* significant between days difference within sex (p<0.05); #Wilcoxon rank sum test used to determine 
differences between week and weekend day data; t-tests used for other outcomes.  
Children in the HAPPY study were recruited through preschool and childcare centres. 
Due to differences in social and physical environments between the child’s preschool 
or childcare centre and their home environment, physical activity may differ also 
between these settings. Table 6.7 presents cpm and percent of time in different 
intensities of physical activity for those periods when the child was at preschool or 
childcare (during care hours) and those periods when the child was not at preschool 
or childcare (outside care hours). Girls spent a significantly lower percent of time 
being active and a significantly higher percent of time being sedentary during care 
hours compared with outside care hours. Additionally, girls accrued significantly fewer 
cpm during care hours than they did outside care hours. Boys accrued a significantly 
higher percent of time in vigorous intensity activity outside care hours than during 
care hours. No other differences were found for boys. However, several differences 
were found between boys’ and girls’ physical activity. Boys spent a significantly higher 
percent of time in cpm, and in light and moderate physical activity, and a significantly 
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lower percent of time in sedentary behaviour, than girls both during and outside care 
hours. 
Table 6.7 cpm and percent of time in sedentary behaviour, each intensity of 
and total physical activity for during and outside care hours physical 
activity, stratified by sex 
Activity intensity During care hours 
Mean (SD) 
Outside care hours 
Mean (SD) 
Boys (n=178)   
cpm 713.34 (298.83) 727.39 (264.86) 
Sedentary 83.05 (6.19) 83.61 (5.45) 
Light intensity 12.07 (3.87) 11.46 (3.29) 
Moderate intensity# 3.58 (2.23) 3.35 (1.97) 
Vigorous intensity*# 1.30 (1.04) 1.58 (1.49) 
Total physical activity 16.95 (6.19) 16.39 (5.45) 
Girls (n=145)   
cpm*  637.11 (237.46) 709.51 (213.60) 
Sedentary* 86.04 (5.14) 84.25 (4.86) 
Light intensity* 10.00 (3.43) 11.22 (3.07) 
Moderate intensity*#  2.66 (2.40) 2.96 (1.64) 
Vigorous intensity*#  1.30 (1.49) 1.56 (1.15) 
Total physical activity* 13.96 (5.14) 15.75 (4.86) 
* between location difference (p<0.05);  between sex difference within location (p<0.05); #Wilcoxon 
sign rank test used; t-test used for other outcomes. 
As shown in Table 6.8, relatively few children achieved the Australian physical activity 
recommendations of three hours for children aged from birth to five years (DoHA, 
2009). Only 5.5% of the children in this study reached that recommended threshold 
with no significant difference between boys and girls (Ʒ2=0.69, p=0.41). However, 
more than half the children achieved the United States guidelines (American Alliance 
for Health 2002) of two hours of physical activity across a day, with a significantly 
higher percent of boys than girls achieving that amount (Ʒ2=6.06, p=0.014). All 
children achieved an hour or more of total physical activity across an average day.  
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Table 6.8 Percent of preschool children achieving one, two and three hours 
of physical activity in an average day, for the total sample and by 
sex 
Percent achieving 
1 hour (%) 
Percent achieving 
2 hours (%)* 
Percent achieving 
3 hours (%) 
Total sample 100.00 56.59 5.49 
Boys 100.00 62.25 6.37 
Girls 100.00 49.38 4.38 
* between sex difference (p<0.05) 
6.4.2 Associations between biological and demographic variables 
with physical activity  
Only two variables, maternal and paternal country of birth, were associated with boys’ 
weekly physical activity in bivariable analyses but neither of those maintained their 
significance in multivariable analysis. Table 6.9 presents results of the bivariable and 
multivariable associations.  
Table 6.9 Associations between biological and demographic correlates and 
boys’ weekly physical activity^ (n=181; AIC3=0.68) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Maternal country of birth†  
    
Australia (ref) 1.00  1.00  
Other 0.92  0.85, 1.00 0.92 0.83, 1.01 
Paternal country of birth†      
Australia (ref) 1.00  1.00  
Other 0.90 0.82, 0.99 0.93 0.85, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Table 6.10 presents the bivariable and multivariable associations between significant 
biological and demographic variables and boys’ week day physical activity. Five 
variables were significantly associated with boys’ week day physical activity at the 
bivariable level but only one of those remained significant when controlling for other 
                                                 
3 Akaike Information Criteria (AIC) is a measure of model fit where lower values indicate better fit. 
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variables. Boys whose fathers were born outside Australia spent 11% less time in week 
day physical activity than boys whose fathers were born in Australia. 
Table 6.10 Associations between biological and demographic correlates and 
boys’ week day physical activity^ (n=179; AIC=0.71) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Maternal country of birth†  
    
Australia (ref) 1.00  1.00  
Other 0.91 0.84, 0.98 0.91 0.82, 1.00 
Paternal country of birth†      
Australia (ref) 1.00  1.00  
Other 0.89** 0.81, 0.96 0.89 0.82, 0.98 
Maternal work†      
Home duties full-time (ref) 1.00  1.00  
Part-time employment 0.99 0.91, 1.07 0.96 0.88, 1.05 
Full-time employment 0.90 0.81, 1.00 0.95 0.85, 1.05 
Parental marital status†      
Married/de facto (ref) 1.00  1.00  
Separated/divorced/widowed/never 
married 
1.14** 1.04, 1.25 0.95 0.84, 1.07 
Family situation†      
Child’s birth parents live together (ref) 1.00  1.00  
Other situation 1.12 1.02, 1.22 1.14 0.96, 1.35 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
Child’s age was the only biological or demographic variable associated with boys’ 
weekend day physical activity (OR=0.90, 95% CI 0.83, 0.97). Table 6.11 presents the 
results of associations between biological and demographic variables and boys’ during 
care hours physical activity. Two variables were associated with boy’s during care 
hours physical activity at the bivariable level, and both maintained their association in 
multivariable analysis. Boys spent 1% more time in during care hours physical activity 
for each additional hour they attended the centre, and 2% more time in during care 
hours physical activity for each additional year of paternal age. 
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Table 6.11 Associations between biological and demographic correlates and 
boys’ during care hours physical activity^ (n=177; AIC=0.68) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Total time child attends preschool/childcare 
(hours)*  
1.01 1.00, 1.01 1.01 1.00, 1.01 
Paternal age (years)* 1.02 1.00, 1.03 1.02 1.00, 1.03 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
Four variables were significantly associated with boys’ outside care hours physical 
activity at the bivariable level and all maintained a significant association in 
multivariable analysis. Results are presented in Table 6.12. Boys whose mother was 
born outside Australia spent 13% less time and boys whose father was born outside 
Australia spent 11% less time in outside care hours physical activity than boys with a 
mother or father, respectively, born in Australia. Boys whose mothers were in full-
time employment spent 17% less time in outside care hours physical activity 
compared with boys whose mothers were in full-time home duties. Boys in single 
parent families spent 33% more time in outside care hours physical activity compared 
with boys in two parent families.  
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Table 6.12 Associations between biological and demographic correlates and 
boys’ outside care hours physical activity^ (n=181; AIC=0.69) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Maternal country of birth†  
    
Australia (ref) 1.00  1.00  
Other 0.86** 0.77, 0.95 0.87 0.77, 0.99 
Paternal country of birth†      
Australia (ref) 1.00  1.00  
Other 0.85** 0.77, 0.94 0.89 0.82, 0.96 
Maternal work†      
Home duties full-time (ref) 1.00  1.00  
Part-time employment 0.95 0.87, 1.04 0.96 0.86, 1.06 
Full-time employment 0.78** 0.67, 0.91 0.83 0.70, 0.97 
Parental marital status†      
Married/de facto (ref) 1.00  1.00  
Separated/divorced/widowed/never 
married 
1.16** 1.05, 1.28 1.33 1.02, 1.74 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
Girls’ weekly and week day physical activity were each only associated with their age 
(OR=0.88, 95% CI 0.83, 0.93 for both). Two variables were associated with girls’ 
weekend day physical activity at the bivariable level and both maintained their 
association in multivariable analysis. Table 6.13 presents results of those associations. 
Girls spent 16% less time in weekend day physical activity if their mothers were in 
full-time employment compared with daughters of mothers in full-time home duties. 
Girls spent 22% more time in weekend day physical activity if they were from a single 
parent family compared with girls in a two parent family. 
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Table 6.13 Associations between biological and demographic correlates and 
girls’ weekend day physical activity^ (n=125; AIC=0.73) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Maternal work†   
    
Home duties full-time (ref) 1.00  1.00  
Part-time employment 1.10 0.97, 1.25 1.11 0.98, 1.26 
Full-time employment 0.83 0.71, 0.97 0.84 0.72, 0.98 
Family situation†       
Child’s birth parents live together (ref) 1.00  1.00  
Other situation 1.22 1.03, 1.43 1.22 1.04, 1.43 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Table 6.14 presents the results of associations between biological and demographic 
variables and girls’ during care hours physical activity. Three variables were significant 
at the bivariable level and one remained significant in the multivariable model. Girls 
spent 2% more time in during care hours physical activity for each unit increase in 
their father’s BMI.  
Table 6.14 Associations between biological and demographic correlates and 
girls’ during care hours physical activity^ (n=171; AIC=0.68) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Total time child attends preschool/childcare 
(hours)*  
1.01 1.00, 1.01 1.00 1.00, 1.01 
Paternal BMI*  1.02** 1.01, 1.03 1.02 1.01, 1.03 
Child disability†      
No (ref) 1.00  1.00  
Yes 1.39 1.06, 1.82 1.37 1.00, 1.88 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
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Only the number of cars in the home was associated with girls’ outside care hours 
physical activity. For each additional car, girls spent 6% more time in outside care 
hours physical activity (OR=1.06, 95% CI 1.01, 1.12). 
6.5 Discussion 
Preschool children in the current study spent a large percent of their time being 
sedentary, and a minimal percent of time engaged in physical activity. Most of their 
physical activity was at light intensity. Several studies report similar findings to this 
study for MVPA, ranging from 0.3% to 14% but clustering around 3%-5% (Alhassan, 
Sirard & Robinson 2007; Cardon & De Bourdeaudhuij 2008; Fisher et al. 2005a; 
Fisher et al. 2005b; Kelly et al. 2006). Specifically, where the same instruments, epoch 
length and cut points are used, findings are comparable with those of the current 
study for all intensities of activity (Alhassan, Sirard & Robinson 2007; Cardon & De 
Bourdeaudhuij 2008). Further, studies using direct observation have also reported 
high levels of sedentary behaviour and low levels of physical activity (Brown et al. 
2006; Pate et al. 2008). The generalisability of findings from the current study is 
enhanced by those findings from studies with different measurement methods. 
However, a number of studies report a markedly lower percent of time in sedentary 
behaviour and higher percent of time in physical activity than the current study 
(Metallinos-Katsaras et al. 2007; Pate et al. 2004; Reilly et al. 2004; Reilly et al. 2006a; 
Williams et al. 2008). Those differences may be attributable to differences in cut 
points (Cliff & Okely 2007) epoch length (Vale et al. 2009) or different inclusion 
criteria (number of days, number of hours per day) employed by the different studies. 
Comparison between studies is often hampered by such differences, as well as by 
differences in analyses and reporting of findings. For instance, using the same 
instruments, cut points and epoch length several studies fail to report percent of time 
in different intensities. Instead, those studies report only cpm or minutes per day 
spent in intensities without reporting what defines a ‘day’, thereby negating 
opportunities for readers to determine estimates of percent of time in each intensity 
(Jones et al. 2009; Vale et al. 2009). A number of studies have reported similar cpm as 
the current study, however direct comparison with many of those studies based on 
percent of time in intensity is not possible as they have frequently used different cut 
points to analyse their data (Jackson et al. 2003; Janz et al. 2001; Janz et al. 2002; Kelly 
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et al. 2007; Metallinos-Katsaras et al. 2007; Reilly et al. 2004; Reilly et al. 2006a; 
Roemmich et al. 2006).  
Consistent with a number of previous studies (Jackson et al. 2003; Kelly et al. 2006; 
Pate et al. 2004, among others), sex differences were observed in objectively measured 
physical activity, with boys spending a greater percent of their time being active than 
girls. The association between sex and physical activity is consistently reported 
irrespective of the method used to assess physical activity. For instance, boys have 
been reported to be more active than girls in studies using accelerometry (Finn, 
Johannsen & Specker 2002; Jackson et al. 2003; Pate et al. 2004), direct observation 
(Baranowski et al. 1993; Klesges et al. 1986; Pate et al. 2008; Sallis et al. 1993), 
pedometry (Cardon et al. 2008), and parental proxy-report (Sääkslahti et al. 1999). 
This finding, therefore, is consistent across studies and methodologies. The 
mechanisms through which this occurs remain largely unidentified. Chapter Seven 
examines potential contributors such as time outside and participation in organised 
and non-organised activities. However, it may be that boys are simply more active 
while they are doing any given activity. Nonetheless, underlying causal mechanisms 
remain to be discovered. A recent study investigating the association between sex-
typed behaviour at 3½ years with physical activity at age 12, found that boys who 
engage in ‘typical’ boys’ behaviours (play with balls, climbing, rough and tumble play) 
were more active at age 12 (Mattocks et al. 2010). Similar associations may also be 
evident in younger children’s behaviours and this requires further investigation.  
A key finding in this study is that physical activity decreased with age. This was 
particularly evident for moderate physical activity which decreased by more than one 
third for both boys and girls with each additional year of age. Previous studies of 
preschoolers have generally reported no association between age and physical activity 
(Kelly et al. 2006; Kuepper-Nybelen et al. 2005; Pate et al. 2004), with some reporting 
that mean accelerometry counts increase over a one year period commencing from 
three-four years of age (Jackson et al. 2003). However, two recent studies have found 
that three year old children participated in more physical activity than did children 
aged four to five years (Pate et al. 2008; Taylor et al. 2009). Further, physical activity 
was reported to decline between the ages of three and four years, and then remain 
stable between four and five years in one recent cohort study (Taylor et al. 2009).  
Collectively, these studies suggest that preschool children’s physical activity levels may 
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decline even across this short age range (three to five years). The current finding in 
Australian children, coupled with the two recent international studies reporting lower 
levels of physical activity with age, is alarming, particularly since activity levels decline 
sharply once children transition to school (Sigmund, Sigmundova & El Ansari 2009). 
These findings may suggest that interventions should target young children to increase 
their physical activity as much as possible and then support them in maintaining that 
level for as long as possible. 
The finding that older boys accrue a greater number of cpm than their younger 
counterparts at first seems counter-intuitive to the inverse association between the 
percent of time in intensity with age. However, the cut points (Sirard et al. 2005) used 
to determine percent of time in a given intensity are age specific, and increase with 
age, thereby requiring older children to accrue more cpm than younger children to 
achieve the same intensity. Similar to the current study, Jackson et al. (2003) found 
that cpm were positively associated with age, both cross-sectionally and longitudinally, 
however cut points were not applied to that data. There was no association between 
girls’ cpm and their age in this study.  
Studies in adults consistently report lower levels of physical activity in participants 
from low SEP backgrounds (Trost et al. 2002), and those associations have been 
shown to track from adolescence to adulthood (Cleland et al. 2009). However, on the 
balance of evidence, studies in children (aged 5-12 years) and adolescents (aged 13-18 
years) show no association between SEP and physical activity (Sallis, Prochaska & 
Taylor 2000; Telama et al. 2009; Voss et al. 2008). In preschool children, studies 
conducted in the United States and the United Kingdom have found no association 
between SEP and physical activity (Jackson et al. 2003; Kelly et al. 2006; Sallis et al. 
1993). The findings of this study further support the null association between SEP 
and physical activity in preschool children. The lack of association may be because 
preschool children engage in, and accumulate the majority of, their activity through 
spontaneous physical activity. They therefore do not rely on organised or structured 
activities, which can incur considerable expenses. Possibly preschool children may 
have relatively equal opportunity to be active, even if the types of opportunities may 
vary by characteristics such as SEP.  
A unique finding of the current study is the difference in physical activity participation 
on week compared with weekend days, whereby children were more active on 
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weekends. Previous studies in preschool children have reported either no difference 
between week and weekend day physical activity levels (Benham-Deal 2005; Jackson 
et al. 2003; Taylor et al. 2009), or reported that children accumulated significantly 
higher counts on week days than on weekend days (Cardon & De Bourdeaudhuij 
2008). However, those studies were conducted in the United Kingdom and Belgium, 
respectively, and differences in physical and/or social environments may contribute to 
these differences. As most children (79%) attend preschool or childcare in Australia 
(Australian Bureau of Statistics 2008), differences in week day and weekend activity 
levels may, in part, be attributable to differences in activity levels during care hours. 
However, while girls spent a significantly lower percent of time being active during 
care hours compared with outside care hours, there was essentially no difference 
between boys’ during and outside care hours physical activity. Therefore, time at 
preschool or childcare alone is unlikely to explain the differences between week and 
weekend day physical activity. Week day responsibilities of parents (work, other 
children at school, chores such as shopping and cleaning) may restrict parents’ 
opportunities to support their child being active on those days. Potential associations 
between parental variables such as these and preschool children’s physical activity are 
explored in Chapter Eight. 
As stated above, this study found that girls spent a lower percent of time being active 
during compared with outside care hours, however little difference was evident for 
boys. Several studies have investigated physical activity levels in children who attend 
preschool (Alhassan, Sirard & Robinson 2007; Bower et al. 2008; Cardon & De 
Bourdeaudhuij 2007; Fisher et al. 2005a; Jones et al. 2009; Reilly et al. 2006a; Taylor et 
al. 2009; Temple et al. 2009). However, most do not report differences between 
during and outside care hours physical activity. One study reported an apparently 
higher percent of time in sedentary behaviour and lower percent of time being active 
after preschool/during the evening, but did not report significance results for that 
comparison (Alhassan, Sirard & Robinson 2007). Some studies, for instance Pate et al. 
(2008), only measure physical activity during care hours and are therefore unable to 
make comparisons with time outside care hours. Several studies discuss differences 
between week and weekend day levels of physical activity (discussed above), where 
week day activity may include time spent in care and may therefore be inclusive or 
reflective of differences in physical activity both during and outside care hours. 
However, for children attending many preschool programs, whole day levels of 
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physical activity may not be representative of physical activity behaviour while at 
preschool. Those programs may run for as little as two to four hours a day, so 
children would still spend a large amount of their week day in environments other 
than preschool. Therefore, investigating differences in physical activity between actual 
time spent in care compared with time outside care is valuable in addition to 
investigating differences between week and weekend days.  
The lower percent of time spent being physically active during care hours may, in part, 
be reflective of a number of factors. These may include staff holding the pervasive 
perception that preschool children are ‘naturally physically active’ and therefore don’t 
require support or encouragement to be active, perceptions of risk or litigation from 
accidents while children are physically active, characteristics of the physical 
environment including available space and equipment, gendering of physical activity 
itself and opportunities available to be active. Some studies have shown that 
characteristics of the physical and policy environments at preschool and childcare 
centres are associated with preschool children’s physical activity (for instance, Brown 
et al. 2009a; Cardon et al. 2008). However, no known research has investigated other 
possible factors, such as staff perceptions and fear of litigation, and potential 
associations with preschool children’s physical activity. Future research should aim to 
investigate factors which may contribute to lower levels of physical activity during 
care hours.  
Generally, studies which have investigated children who attend preschool or childcare 
report low levels of physical activity, and high levels of sedentary behaviour (Reilly 
2010). Research suggests that time in childcare in the United States increased by up to 
three hours per week from 1981 to 1997 (Sturm 2005), and in Australia the percent of 
children using childcare increased from 11.8% of three to five year olds in 1996 to 
26.1% in 2008 (Australian Bureau of Statistics 2008). Such increases result in a 
decrease in discretionary time, which preschool children may previously have spent 
being physically active (Sturm 2005). With such an increase in time in childcare, and 
lower levels of physical activity in girls during care hours, it is imperative that health 
authorities identify ways to support staff in those centres to provide opportunities and 
environments for all children to be active while they attend the centre.   
This study has been able to compare participation in physical activity with Australian 
recommendations for preschoolers (DoHA, 2009). This study found that only 5.5% 
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of children achieved the recommended three hours of physical activity per day. 
However, 56.6% of children achieve the United States recommendation of two hours 
of physical activity each day (American Alliance for Health 2002). Previous studies 
have typically reported estimates of activity levels in preschool children as minutes or 
percent of time in MVPA across a day (Heelan & Eisenmann 2006; Janz et al. 2001; 
Janz et al. 2002; Metallinos-Katsaras et al. 2007; Reilly et al. 2006b). This makes 
comparison with current Australian recommendations and the findings from the 
current study difficult as those recommendations and this study include physical 
activity from all intensities. One study, undertaken in Belgium, reported that only 27% 
of preschool children achieved 120 mins or more of total physical activity across an 
average day (Cardon & De Bourdeaudhuij 2008). That finding is much lower than that 
of the current study, despite using the same cut points, and differences may therefore 
be due to cultural or environmental differences.  
Low levels of compliance with the Australian and United States physical activity 
recommendations may be due to a number of factors. It may be that preschool-aged 
children are not as physically active as previously assumed, and that they do indeed 
spend little time being active. However, estimates of compliance with physical activity 
recommendations have varied between studies, suggesting that differences in 
measurement of physical activity may add to variability between studies. Additionally, 
concern and debate over the high threshold of accelerometry counts to achieve light 
physical activity highlights issues of interpretation of data once it is collected. If lower 
thresholds between sedentary and light activity were used for this study, undoubtedly 
estimates of compliance with physical activity recommendations would be higher. 
Finally, some debate exists over high threshold set by the current Australian 
recommendations for physical activity in preschool children. Indeed, the evidence 
base on which they were developed is relatively sparse, as little research has 
investigated the health outcomes of physical activity during early childhood. Should 
the recommendations be lowered, higher compliance would be evident. Nonetheless, 
the current Australian recommendations incorporate light physical activity, which 
recommendations for older children in Australia do not do, and therefore attempt to 
estimate overall movement rather than higher intensity physical activity. Indeed, if the 
Australian recommendations were lowered to two hours per day in line with the 
current United States recommendations, almost half the children in the sample 
(43.4%) would still fail to achieve the recommended amount when total physical 
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activity was considered. It is likely that physical activity recommendations for 
preschool children will evolve over time as new evidence becomes available for 
associations between behaviour and health outcomes in this population and 
measurement and data interpretation improve, much as recommendations for adults 
have evolved since the 1970s. 
Analyses investigating associations between biological and demographic variables with 
physical activity found few significant associations at the multivariable level. More 
importantly, there was a noticeable lack of consistency between correlates of boys’ 
and girls’ physical activity. Only one variable, maternal work status, was associated 
with one boys’ (outside care hours) and one girls’ (weekend) physical activity 
outcomes. Paternal country of birth was associated with boys’ week day and outside 
care hours physical activity. Other correlates were each only associated with one 
physical activity outcome variable for either boys or girls. Nine correlates, from a 
possible 17 which were tested, across five physical activity outcome variables showed 
significant associations. These findings may suggest that biological and demographic 
variables do not have much impact on preschool children’s physical activity. As for 
the finding of a null association between SEP and physical activity, preschool children 
may have equal opportunities to be active, regardless of their personal and family 
circumstances. Other factors, such as personal preferences, social and physical 
environment variables may also be important. Those variables are explored in 
Chapters Seven to Nine.  
Strengths and limitations of the current study must also be acknowledged. Limitations 
include a non-representative sample, lack of consensus about accelerometry cut-
points, limitations of accelerometers and possibly insufficient power to detect SEP 
differences. Major strengths of this study are the large, heterogeneous sample and use 
of an objective measurement of physical activity. Nonetheless, the sample is not 
representative of all preschool children, particularly those who live in rural or regional 
areas. As behaviours may vary between environments, such as between rural/regional 
and urban areas (Booth et al. 2002; Lui et al. 2008), future research is necessary to 
ascertain behaviours of children outside metropolitan areas.  
Accelerometers are known to underestimate physical activity during bike riding, and 
are not worn during swimming or other aquatic activities, and may therefore 
underestimate total physical activity. However, the ActiGraph accelerometers used in 
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the current study have been shown to provide a valid and reliable estimate of physical 
activity in preschool children (Cliff, Reilly & Okely 2009), as well as capturing 
duration and intensity of physical activity that is not available through most other 
methods of data collection. Additionally, accelerometers record data in real time, 
allowing researchers to identify days, or periods of days, during which participants’ 
physical activity patterns may vary. Further, the accelerometers used in this study 
allowed up to eight days of data to be collected. There exists some contention 
regarding appropriate cut points for determining intensity of activity and this point is 
discussed in detail in section 4.7.1.  
Although the study had a relatively large sample of preschool children, no differences 
were found between SEP groups and this may be due to the indicator of SEP used or 
the relatively large percent of children classified as high SEP. However, analysis 
conducted on the whole sample (data not presented) also revealed no significant 
between group differences in physical activity by SEP. Nonetheless, future studies 
with even larger samples should investigate potential SEP differences. The ability to 
be able to compare percent of time in different intensities during different periods 
(week day vs. weekend day, during vs. outside care hours) is also a major strength of 
this study. 
The findings from this study suggest that many preschool children fail to meet 
Australian physical activity recommendations. Interventions to support participation 
in healthful levels of physical activity are required for the preschool population. Such 
interventions may be more potent if delivered even earlier during childhood, such as 
the first three years of life (toddlerhood and infancy). Certainly, parental self efficacy 
for supporting these behaviours is higher during infancy than the preschool years 
(Campbell et al. 2010). Further research is required to investigate the most appropriate 
time to intervene in the adoption and development of such behaviours. Although 
universal approaches are required to raise physical activity levels in both boys and 
girls, intervention strategies may need to be sex-specific to ensure the lower levels of 
physical activity in girls are appropriately addressed and differences in correlates of 
physical activity between the sexes adequately addressed.  
In summary, preschool children spend very little time being active and relatively few 
children met the Australian physical activity recommendations. Developing a 
comprehensive understanding of the underlying correlates of preschool children’s 
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physical activity is imperative to supporting healthful behaviours during the important 
preschool period. Chapter Seven investigates preschool children’s behaviours, such as 
active transport, time outside, and organised and non-organised activities, as well as 
children’s psychological variables such as preferences and individual constraints. 
Potential associations between those variables and preschool children’s physical 
activity are explored.  
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Chapter Seven 
Behavioural and psychological 
correlates of preschool 
children’s physical activity 
7.1 Introduction
As discussed in Chapter Two, the potential influence of preschool children’s personal 
characteristics on their physical activity is poorly represented in the extant literature, 
with the exception of biological or demographic variables. For instance, sex, age and 
family socio-economic position (SEP) are often reported, but child behaviours and 
psychological, cognitive or emotional characteristics are rarely included. Nonetheless, 
as discussed in Chapter Three, mothers report that even from a young age children 
appear to have individual preferences for active behaviours. Finding ways to assess 
those preferences, as well as other child characteristics, is important in understanding 
the multidimensional correlates of preschool children’s physical activity. 
The findings presented in Chapter Six revealed that age and sex were associated with 
physical activity in preschool children, however SEP did not show an association. 
Differences between physical activity levels on week days compared with weekend 
days were evident, as were differences between girls’ during care hours, compared 
with outside care hours physical activity. Additionally, that chapter illustrated that very 
few participants met the current Australian recommendations for physical activity for 
preschool children.  
Little is understood about preschool children’s participation in organised activities. 
Organised activities for preschool children include swimming, soccer and dance. Such 
activities usually require instruction and supervision by an adult, and are often 
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modified versions of organised sports or activities undertaken by older children or 
adults. Participation in such behaviours has been investigated in few studies which 
have found no association between participation in organised activities and preschool 
children’s physical activity (Finn, Johannsen & Specker 2002; Sallis et al. 1993). 
Further, little information exists on the types of non-organised activities, such as 
backyard play, time spent at parks, and the frequency and time spent in those 
activities, in which preschool children participate. Such data cannot be gleaned from 
accelerometers, and requires parental proxy-report or direct observation to measure. 
However, a few studies have investigated the time children spend outside and 
consistently show that time outside is positively associated with preschool children’s 
physical activity (Baranowski et al. 1993; Boldemann et al. 2006; Burdette, Whitaker & 
Daniels 2004; Klesges et al. 1990; Sallis et al. 1993). Associations between children’s 
television viewing behaviours and their physical activity are less clear cut, with some 
studies reporting inverse associations (Burdette, Whitaker & Daniels 2004; Kourlaba 
et al. 2009; Montgomery et al. 2004) but others finding no association between the 
two behaviours (Burdette & Whitaker 2005a; Sallis et al. 1993). 
Even fewer studies have investigated other individual level correlates of physical 
activity such as children’s personality, preferences and constraints. Although studies 
have reported no association between Type A behaviour (Sallis et al. 1988b) or IQ 
(Buss, Block & Block 1980) with preschool children’s physical activity, other aspects 
of personality have been reported to be associated. For instance, personality 
characteristics such as being vital, energetic and active were positively associated with 
preschool children’s physical activity, while being inhibited, physically cautious and 
obedient were inversely associated (Buss, Block & Block 1980). Such findings would 
suggest that preschool children’s personality characteristics may indeed be important 
to understanding their physical activity behaviours. However, no studies have 
investigated the child’s preference for physical activity or sedentary behaviours, and it 
may well be that some children prefer either active or sedentary behaviours. 
In this chapter, the first level of the social ecological model (SEM) described in 
Chapter Two is used as a framework to further examine potential correlates of 
preschool children’s physical activity. Children’s behaviours and psychological 
variables are described and their association with physical activity reported. 
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7.2 Aims
This chapter has two aims: 
1. to describe children’s behavioural and psychological 
variables; and  
2. to investigate the association between those variables and 
preschool children’s physical activity. 
7.3 Methods
7.3.1 Procedures
The procedures for collection and management of accelerometry and survey data are 
described comprehensively in Chapter Four. Management of survey variables specific 
to this chapter is discussed below.  
7.3.2 Measures and data management 
Accelerometry 
Children wore an ActiGraph Model GT1M accelerometer for eight days. 
Accelerometers were fitted on week days across the week (Monday to Friday) and 
collected on the same day the following week. Accelerometry data management is 
described in detail in section 4.7.1 and outcome variables are outlined in Table 4.2. 
Parent survey 
Parents completed a comprehensive survey reporting on potential correlates of 
physical activity across each of the levels of the SEM (Bronfenbrenner 1979; Davison 
& Birch 2001). Data management of the survey is described in section 4.7.2 and 
reliability in Chapter Five. This chapter investigates those behavioural and 
psychological variables reported in that survey.  
Parents reported on how many hours their child slept during the night (question C3), 
and during the day (question C4) if applicable. Parent reported hours were converted 
to minutes, and responses were combined to provide the total number of minutes the 
child slept during a usual 24 hour period. Children who had missing data for night 
time sleep (C3) were excluded from analyses involving this variable.  
Parents reported on the frequency their child participated in a range of non-organised 
physical activities and active transport, including walking and cycling for transport, 
playing with the family dog (if one was present), and playing on a trampoline, swings 
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or other equipment (question C13). Items on active transport 
(walking/cycling/scootering to kinder/school/other destinations) were recoded to 
reflect frequency of weekly participation (see Appendix F) and then summed to 
provide an overall estimate of frequency of active transport use. Items on 
participation in non-organised activities (playing with a dog, playing in the backyard, 
etc.) were similarly recoded and summed to provide an overall estimate of frequency 
of participation in non-organised activities. 
Parents reported on preschool children’s participation in organised activities (question 
C14). Participation in organised activities such as swimming and kindy-gym were 
reported by mothers in the focus group discussions (see Chapter Three), and 
therefore were included in the survey, along with other organised activities which have 
been modified and targeted to young children.  
Parents reported how much time their children spent outside on a typical week day 
(question C17) and a typical weekend day (question C18). Those questions have 
established reliability and validity (Burdette, Whitaker & Daniels 2004). Some parents 
reported that their child spent more than 720 mins (12 hours) outside on a typical day. 
Given that the average reported sleep duration for a day was 660 mins (11 hours), it 
was unreasonable to expect that children would spend more than 720 mins outside on 
any given day. Therefore, data were truncated at 720 mins for these questions. This 
resulted in 6.9% (n=33) of cases being truncated for week day outdoor playtime, and 
2.3% (n=11) of cases being truncated for weekend outdoor playtime (total n=478).  
Child’s sedentary behaviour was reported in question C16. Parents reported on their 
child’s participation in a range of screen-based behaviours, including TV/video/DVD 
viewing, traditional electronic games (PlayStation©/ Nintendo©/ Xbox©/ Game 
Boy©/ computer games), active electronic games (Wii™/ EyeToy®), 
computer/internet (excluding games), and other behaviours including quiet play (e.g. 
Lego™, books, train set, dolls, board games, craft) and imaginary games (e.g. dress 
ups, imitating TV characters). Parents were asked to report on whether or not their 
child participated in the specific behaviour, and if so, how many hours/minutes in 
total they spent in that behaviour during a typical week day (Monday to Friday) and 
weekend day (Saturday and Sunday). Responses for participation time were converted 
to minutes. A variable for total screen-time (TV, traditional electronic games, 
Chapter Seven: Behavioural and psychological correlates 
Page 169 
computer/internet) was computed by summing the total time in each of the individual 
behaviours for week day and weekend day participation, respectively. Average daily 
participation time for individual items and total screen-time was determined by 
dividing week day participation time by five, dividing weekend participation time by 
two, and dividing the total weekly time (week day plus weekend day) in the behaviour 
by seven. 
Question C10 asked parents to respond to a series of statements about their child’s 
physical activity behaviours when they were alone or with others. The majority of 
those items are presented in Chapter Eight as they relate to the social construct of the 
SEM. However, one item asked parents for their level of agreement with the 
statement “My preschool child is active by him/herself” and this item is included in 
this chapter. Response categories ranged from Strongly disagree to Strongly agree, on a 
five-point Likert scale and were dichotomised for analysis (see Appendix F). Child’s 
requests to be active and preferences for sedentary behaviours over physical activity 
were reported in question C11. Item response categories were on a five-point Likert 
scale and ranged from Never (1) to Always (5). Items about partner of the responding 
parent, children’s siblings, TV and e-games included a sixth option of Not applicable. 
Items for child’s requests for parents/partners, other adults, opportunities to be active 
and child’s liking to help out with active tasks were recoded from 0 to 4 (see 
Appendix F). Ten potential child constraints to physical activity were included in 
question C12. Response categories ranged from Strongly disagree to Strongly agree. A 
composite score for all items was created by summing recoded values (see Appendix 
F) as they showed strong internal reliability (ơ=0.74). An overall scale from -20 to 20 
was created. 
7.3.3 Data analyses 
The primary outcomes are the percent of time the child spent in total physical activity 
(light, moderate and vigorous intensities) across the entire week, week and weekend 
days, and during and outside care hours. These five outcome variables are shown in 
Table 4.2. 
Descriptive statistics (mean, standard deviation, percent, median, interquartile range 
and range) were used to describe explanatory variables as appropriate. Raw data are 
presented to show the spread of responses however analyses were conducted on 
recoded data (details of recoded variables are in Appendix F). To determine whether 
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any significant differences existed by sex for potential explanatory variables, Chi-
square tests were computed. Generalised linear modelling was used to explore 
associations between explanatory and outcome variables (see section 4.9 for full 
discussion). Due to the large number of variables tested, only those which were 
significantly associated with one or more of the physical activity outcome variables in 
bivariable analyses at p<0.05 are reported and included in the multivariable models. 
Associations significant at the multivariable level are bolded in the tables in section 
7.4.2. It should be noted that some confidence intervals are reported as 1.00 due to 
rounding from values which bounded 1.00, therefore, bolding indicates for those 
variables whether the association was significant. Those explanatory variables which 
were significant at p<0.01 at the bivariable level and which will therefore be included 
in multivariable models in Chapter Ten are indicated by **. 
7.4 Results
7.4.1 Descriptive results of children’s behavioural and psychological 
correlates
Preschool children’s behaviours 
Children slept on average 636.5 (SD=58.2) minutes (10.6 (SD=1.0) hours) per night. 
Table 7.1 shows the mean time children slept in total, and during the night and day. 
Children’s night sleep ranged from six to 14 hours, and their day sleep ranged from 
zero to five hours. There was no difference in sleep time between boys and girls.  
Table 7.1 Parent report of child’s sleep during the night, daytime, and total per day 
(minutes), for the total sample and by sex 
 Night sleep time (mins)  Day sleep time (mins)  Total sleep time (mins) 
 n Mean (SD)  Range  n Mean (SD)  Range  n Mean (SD)  Range 
Total 
sample  474 636.5 (58.2) 360-840 
 
471 22.1 (44.7) 0-300 
 
474 658.3 (66.5) 360-960 
Boys 258 639.7 (55.1) 420-780  255 22.5 (46.0) 0-300  258 661.9 (65.1) 420-960 
Girls 216 632.6 (61.7) 360-840  216 21.7 (43.3) 0-240  216 653.9 (68.0) 360-897 
 
Parents reported how much time their preschool child spent outside on a typical week 
day and a typical weekend day (Table 7.2). As discussed above, outdoor playtime was 
truncated at 720 mins. No differences between the amount of time boys and girls 
spent outside were evident. However, both boys and girls spent significantly more 
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time outside on weekend days when compared with week days. Some girls spent no 
time outside on week days or weekend days.  
Table 7.2 Parent report of time spent outside on week days and weekend 
days, for the total sample and by sex 
Sex n Week day 
Mean (SD) 
Range n Weekend day 
Mean (SD) 
Range 
Total sample^ 475 231.1 (194.4) 0-720 474 273.6 (159.0) 0-720 
Boys^ 256 234.5 (192.6) 30-720 255 279.9 (156.9) 40-720 
Girls** 217 227.1 (196.8) 0-720 218 266.3 (161.4) 0-720 
^ between days difference (p<0.001); ** between days difference (p<0.01) 
Parents reported on their preschool child’s participation in, and frequency of use of, 
active transport, such as walking, cycling and scootering to destinations (Table 7.3). 
Boys more frequently rode a bike or scooter to places other than school/kinder 
(p=0.048) than girls. There were no differences by sex for any other forms or 
destinations of active transport. Preschool children’s most frequent active transport 
behaviour was walking to destinations other than kinder/school (median=1.5 times 
per week). Overall children undertook a mean (SD) of 4.4 (3.9, median 3.0) active 
transport trips per week, and use of active transport did not differ by sex.  
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Table 7.3 Percent of children participating in active transport and frequency of participation, for the total sample and by sex  
Behaviour by sex n Never/ 
rarely (%) 
Less than 
once a 
week (%) 
1-2 times 
a week 
(%) 
3-4 times 
a week 
(%) 
5-6 times 
a week 
(%) 
Daily (%) Mean (SD) Median  
(IQ range) 
Walk to kinder/school 
      
 
 
Total sample 472 55.9 11.4 18.6 8.3 1.9 3.8 1.00 (1.71) 0 (0-1.5) 
Boys 256 56.3 12.9 18.0 7.4 1.2 4.3 0.96 (1.70) 0 (0-1.5) 
Girls 216 55.6 9.7 19.4 9.3 2.8 3.2 1.04 (1.72) 0 (0-1.5) 
Walk to other destinations 
      
 
 
Total sample 471 11.0 22.1 42.7 17.6 3.2 3.4 1.78 (1.62) 1.5 (0.5-1.5) 
Boys 256 9.0 21.5 43.8 18.8 3.1 3.9 1.87 (1.65) 1.5 (0.5-3.5) 
Girls 215 13.5 22.8 41.4 16.3 3.3 2.8 1.68 (1.59) 1.5 (0.5-1.5) 
Ride a bike/scooter to kinder/school 
      
 
 
Total sample 471 73.5 9.3 10.0 4.5 1.3 1.5 0.49 (1.25) 0 (0-0.5) 
Boys 255 74.9 9.0 9.8 3.5 1.2 1.6 0.39 (0.95) 0 (0-0) 
Girls 216 71.8 9.8 10.2 5.6 1.4 1.4 0.57 (1.31) 0 (0-0.5) 
Ride a bike/scooter to other destinations 
      
 
 
Total sample 473 34.3 22.2 31.3 8.7 1.7 1.9 1.11 (1.43) 0.5 (0-1.5) 
Boys* 257 30.4 22.6 33.5 10.1 1.6 2.0 1.19 (1.43) 0.5 (0-1.5) 
Girls 216 38.9 21.8 28.7 6.9 1.9 1.9 1.01 (1.41) 0.5 (0-1.5) 
Total active transport  
      
 
 
Total sample 473 - - - - - - 4.40 (3.92) 3.0 (1.5-6.0) 
Boys 257 - - - - - - 4.49 (3.74) 3.5 (2.0-6.5) 
Girls 216 - - - - - - 4.30 (4.11) 3.0 (1.5-6.0) 
*between sex difference (p<0.05) 
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Table 7.4 shows the percent of children who participated in no, one, two or three or 
more organised activities, for the total sample and by sex. Girls participated in 
significantly more organised activities than did boys (p<0.05). Overall, 31% of 
children participated in no organised activities, 45% participated in one organised 
activity, 21% participated in two activities, and 3% of children participated in three or 
more organised activities. A higher percent of boys participated in no organised 
activity compared with girls, and a higher percent of girls participated in two activities 
compared with boys (p<0.05).  
Table 7.4 Percent of children participating in number of organised activities, for the 
total sample and by sex 
 n Number of 
organised 
activities
(mean, CI) 
Percent of children participating in: 
No activities One activity Two 
activities 
Three or 
more
activities 
Total sample 478 0.88 (0.81, 0.95)* 31.4* 45.0 20.9* 2.7 
Boys 259 0.85 (0.75, 0.94) 36.3 44.8 17.0 1.9 
Girls 219 1.07 (0.97, 1.18) 25.6 45.2 25.6 3.7 
* between sex difference (p<0.05) 
Table 7.5 presents the results for participation in specific organised activities, as well 
as the frequency of sessions attended per week. Overall, 56% of children undertook 
swimming lessons, with no significant differences between boys and girls. 
Dance/callisthenics showed the next highest participation level, with 19% of children 
participating in that activity. Significantly more girls (31%) participated in 
dance/callisthenics than boys (9%) (p<0.001). However, a higher percent of boys 
participated in dance/callisthenics than participated in either Auskick (modified 
Australian Rules football) or soccer (generally referred to as Football). More boys than 
girls participated in soccer lessons, but no difference was found between participation 
for boys and girls in Auskick. Participation in kindy gym/Gymbaroo showed the third 
highest participation level with 14.4% of children participating in that activity. 
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Table 7.5 Percent of children participating in specific organised activities 
and weekly frequency of that participation, for the total sample 
and by sex 
Organised activity n Percent 
participating 
Mean (SD) 
frequency of 
participation 
Swimming 
   
Total sample 478 56.1 1.1 (0.3) 
Boys 259 54.8 1.1 (0.3) 
Girls 219 57.5 1.2 (0.5) 
Kindy gym/ Gymbaroo 
Total sample 478 14.4 1.5 (0.1) 
Boys 259 12.7 1.4 (0.1) 
Girls 219 16.4 1.5 (0.2) 
Dance/callisthenics 
Total sample 478 19.0 1.5 (0.1) 
Boys 259 8.9 1.7 (0.3) 
Girls 219 31.1^ 1.4 (0.1) 
Auskick/football 
Total sample 478 2.7 2.0 (0.6) 
Boys 259 3.9 2.0 (0.7) 
Girls 219 1.4 2.0 (1.0) 
Soccer
Total sample 478 2.9 1.4 (0.2) 
Boys 259 4.6 1.2 (0.2) 
Girls 219 0.9* 3.0 (0.5)* 
Between sex differences: * p<0.05, ^ p<0.001  
Parents reported on their preschool child’s participation in a range of non-organised 
activities, such as playing with the dog, playing in the backyard, using equipment in 
their play, and swimming in a pool. Results are presented in Table 7.6. Preschool 
children most frequently played in the backyard (median=5.5 times per week) on a 
trampoline, swings or other equipment, and used toys/equipment in their play 
(median=3.5 times per week). Boys more frequently used toys/equipment such as 
bats and balls in their play than girls (p=0.002). There were no differences by sex for 
participation in any of the other activities.  
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Table 7.6 Percent of children participating in specific non-organised activities and weekly frequency of that participation, for the total 
sample and by sex 
Behaviour n Never/ 
rarely (%) 
Less than 
once a 
week (%) 
1-2 times 
a week 
(%) 
3-4 times 
a week 
(%) 
5-6 times 
a week 
(%) 
Daily (%) N/A Mean (SD) Median (IQ 
range) 
Walk for exercise, fun or pleasure  
       
 
 
Total sample 472 11.0 24.6 42.4 12.9 2.8 6.4 - 1.8 (1.8) 1.5 (0.5-1.5) 
Boys 256 9.0 24.2 43.8 13.7 3.1 6.3 - 1.9 (1.8) 1.5 (0.5-1.5) 
Girls 216 13.4 25.0 40.7 12.0 2.3 6.5 - 1.7 (1.8) 1.5 (0.5-1.5) 
Ride a bike/scooter for fun  
       
 
 
Total sample 472 6.8 14.2 33.7 19.9 10.8 14.6 - 2.9 (2.3) 1.5 (1.5-5.5) 
Boys 256 7.0 12.5 29.3 23.8 12.5 14.8 - 3.1 (2.3) 3.5 (1.5-5.5) 
Girls 216 6.5 16.2 38.9 15.3 8.8 14.4 - 2.7 (2.3) 1.5 (1.5-3.5) 
Walk the dog   
       
 
 
Total sample 478 10.9 6.3 10.0 6.1 0.6 1.3 64.9 0.5 (1.2) 0.0 (0.0-0.0) 
Boys 259 9.7 5.8 6.7 7.3 0.4 1.2 66.0 0.5 (1.5) 0.0 (0.0-0.0) 
Girls 219 12.3 6.9 10.5 4.6 0.9 1.4 63.5 0.5 (1.2) 0.0 (0.0-0.0) 
Play with the dog  
       
 
 
Total sample 478 1.9 3.1 7.5 8.0 3.1 11.5 64.9 1.4 (2.4) 0.0 (0.0-1.5) 
Boys 259 2.3 1.9 8.5 6.2 3.5 11.6 66.0 1.4 (2.4) 0.0 (0.0-1.5) 
Girls 219 1.4 4.6 6.4 10.1 2.7 11.4 63.5 1.4 (2.4) 0.0 (0.0-1.5) 
Play in the backyard  
       
 
 
Total sample 472 1.1 3.0 10.0 21.8 20.1 44.1 - 5.1 (2.1) 5.5 (3.5-7.0) 
Boys 256 1.2 1.6 9.0 23.8 19.1 45.3 - 5.2 (2.0) 5.5 (3.5-7.0) 
Girls 216 0.9 4.6 11.1 19.4 21.3 42.6 - 5.0 (2.2) 5.5 (3.5-7.0) 
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Table 7.6 Percent of children participating in specific non-organised activities and weekly frequency of that participation, for the total 
sample and by sex 
Behaviour n Never/ 
rarely (%) 
Less than 
once a 
week (%) 
1-2 times 
a week 
(%) 
3-4 times 
a week 
(%) 
5-6 times 
a week 
(%) 
Daily (%) N/A Mean (SD) Median (IQ 
range) 
Play on a trampoline, swings or 
other equipment  
       
 
 
Total sample 472 3.0 5.9 20.1 25.4 17.4 28.2 - 4.2 (2.3) 3.5 (1.5-7.0) 
Boys 256 1.6 5.1 19.5 30.1 17.2 26.6 - 4.2 (2.2) 3.5 (1.5-7.0) 
Girls 216 4.6 6.9 20.8 19.9 17.6 30.1 - 4.1 (2.5) 3.5 (1.5-7.0) 
Use toys/equipment such as bats & 
balls in his/her play  
       
 
 
Total sample 473 3.8 11.8 25.8 25.6 9.7 23.3 - 3.5 (2.4) 3.5 (1.5-5.5) 
Boys^ 257 3.1 9.0 24.9 23.7 11.3 28.0 - 3.8 (2.5) 3.5 (1.5-7.0) 
Girls 216 4.6 15.3 26.9 27.8 7.9 17.6 - 3.1 (2.3) 3.5 (1.5-5.5) 
Swim in a pool  
       
 
 
Total sample 470 25.1 17.9 53.6 2.6 0.2 0.6 - 1.0 (0.9) 1.5 (0.0-1.5) 
Boys 255 26.7 19.2 49.8 2.8 0.4 1.2 - 1.0 (1.1) 1.5 (0.0-1.5) 
Girls 215 23.3 16.3 58.1 2.3 0.0 0.0 - 1.0 (0.8) 1.5 (0.5-1.5) 
Participation in all non-organised 
activities 
 
       
 
 
Total sample 478 - - - - - - - 23.2 (10.1) 22.5 (15.5-30.0) 
Boys 259 - - - - - - - 23.2 (9.9) 22.0 (15.5-29.5) 
Girls 219 - - - - - - - 23.2 (10.4) 22.5 (15.5-30.5) 
^ between sex difference (p<0.001) 
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Table 7.7 shows the percent of children participating in a range of behaviours 
including screen entertainment and the mean amount of time spent in each of those 
behaviours on week and weekend days. Almost all children in the sample watched 
television (99.4%), participated in quiet play (99.2%) and participated in imaginary 
games (86.7%). Approximately one third (32.6%) of children played computer or 
other traditional electronic games, and 13.1% played active electronic games such as 
Wii™or EyeToy®. A higher percent of girls than boys participated in imaginary 
games (Ʒ2 =7.42, p=0.006). There were no between sex differences for participation 
(yes/no) in other behaviours.  
Children spent the most time engaged in TV/DVD/video viewing, where they spent 
just over one and a half hours per week day, and almost two hours per weekend day 
(p<0.001). Some children spent up to six hours on a week day, and up to seven hours 
on a weekend day, watching TV/DVDs/videos. There was no difference in 
TV/DVD/video viewing time by sex. Time spent in other screen-based behaviours 
was relatively low. However, there were significant differences between the amount of 
time spent in all sedentary behaviours on weekends compared with week days, with 
both boys and girls spending significantly more time in each of the activities on 
weekends compared with week days (p<0.05). On week days and weekend days, girls 
spent more time in both quiet play and imaginary games than boys (p<0.05). Boys 
spent more time playing Wii™/EyeToy® on week days than girls (p<0.05).  
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Table 7.7 Participation (yes/no) and duration of participation in screen-based and other behaviours on week and weekend days, for the 
total sample and by sex 
Behaviour Percent
participate in 
behaviour (%) 
n week 
day
Mean (SD) week day 
minutes (M-F average 
per day) 
Range week 
day (mins) 
n
weekend
day
Mean (SD) weekend day 
minutes (S-S average 
per day) 
Range
weekend day 
(mins) 
TV/video/DVD        
Total sample 99.4 472 92.83 (60.01) 0-360 465 109.92 (67.43) 0-420 
Boys 99.6 255 91.29 (55.59) 0-240 252 108.12 (63.09)^ 0-300 
Girls 99.1 217 94.63 (64.90) 0-360 213 112.07 (72.32)^ 0-420 
PlayStation ©/ Nintendo©/ Xbox©/ 
Game Boy©/ computer games        
Total sample 32.6 469 9.10 (23.27) 0-240 465 14.04 (31.92) 0-300 
Boys 36.3 252 9.08 (20.18) 0-120 250 14.81 (30.19)^ 0-180 
Girls 28.1 217 9.13 (26.46) 0-240 215 13.14 (33.87) 0-300 
Wii™/EyeToy®        
Total sample 13.1 465 2.74 (12.20)** 0-120 466 7.07 (25.80) 0-240 
Boys 13.3 252 4.15 (15.93) 0-120 253 8.60 (28.69)^ 0-150 
Girls 12.9 213 1.06 (4.49) 0-30 213 5.26 (21.81)^ 0-240 
Computer/ internet (excluding games)        
Total sample 27.6 470 4.81 (11.63) 0-96 461 8.21 (22.74) 0-195 
Boys 25.0 254 4.26 (10.18) 0-66 251 8.29 (23.65)^ 0-195 
Girls 30.7 216 5.45 (13.13) 0-96 210 8.12 (21.65)^^ 0-150 
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Table 7.7 Participation (yes/no) and duration of participation in screen-based and other behaviours on week and weekend days, for the 
total sample and by sex 
Behaviour Percent
participate in 
behaviour (%) 
n week 
day
Mean (SD) week day 
minutes (M-F average 
per day) 
Range week 
day (mins) 
n
weekend
day
Mean (SD) weekend day 
minutes (S-S average 
per day) 
Range
weekend day 
(mins) 
Quiet play (e.g. Lego™, books, train 
set, dolls, board games, craft)        
Total sample 99.2 469 80.83 (62.86)* 0-600 460 116.44 (86.84)* 0-600 
Boys 99.2 253 75.58 (54.50) 0-360 249 108.33 (80.54)^ 0-600 
Girls 99.1 216 86.99 (71.06) 0-600 211 126.01 (93.02)^ 0-600 
Imaginary games (e.g. dress ups, 
imitating TV characters)        
Total sample 86.7* 470 43.09 (49.60)** 0-300 465 67.56 (83.38) 0-1200 
Boys 82.8 252 36.72 (43.44) 0-240 252 56.56 (58.92)^ 0-300 
Girls 91.3 218 50.45 (55.07) 0-300 213 80.59 (103.88)^ 0-1200 
* between sex within day difference (p<0.05); ** between sex within day difference (p<0.01); ^^ within sex between days difference (p<0.05);  within sex between days difference 
(p<0.01); ^ within sex between days difference (p<0.001).
(cont'd)
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Items for TV/videos/DVDs, electronic games and computer/internet use were 
combined to form a total screen time variable. Results for the amount of time 
children spent engaged in screen-based behaviours are presented in Table 7.8. Mean 
(SD) total daily screen time was 116.8 (69.2) minutes or 1.9 (1.2) hours. Almost half 
(48.8%) of the children in the sample spent two or more hours engaged in screen-
based behaviours. Overall, 83.0% of children exceeded the Australian Government’s 
recommendation of one hour of screen time per day: 80.7% of boys and 82.7% of 
girls. Although there were no differences between boys and girls in time spent in 
screen-based behaviours, both boys and girls spent significantly more time in those 
behaviours on weekend days than on week days (p<0.0001).  
Table 7.8 Total screen time on week and weekend days, for the total sample and by 
sex 
n  Mean (SD) minutes 
(average per day) 
Range (mean 
mins per 
day)
Week day (M-F) total 
screen-time   
Total sample 474 108.9 (71.3) 0-384 
Boys 256 108.2 (68.7) 0-360 
Girls 218 109.7 (74.4) 0-384 
Weekend day  (Sat-Sun) 
total screen-time       
Total sample 473 136.8 (91.8) 0-630 
Boys 255 138.1 (86.3) 0-480 
Girls 218 135.4 (98.0) 0-630 
Total weekly screen 
time    
Total sample 474 116.8 (69.2) 0-420 
Boys^ 256 116.6 (67.9) 0-334 
Girls^ 218 117.1 (70.9) 0-420 
^ within sex difference between days (p<0.001) 
Preschool children’s psychological variables 
Parents reported whether or not their child was physically active when he/she was by 
him/herself. Results for the percent of parents agreeing with that statement are 
presented in Table 7.9. Almost all parents (90.5%) agreed that their preschool child 
was active on his/her own, with parents of boys and girls equally likely to agree.  
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Table 7.9 Percent of participants indicating agreement with statement reflecting 
child’s physical activity when he/she is by him/herself, for the total 
sample and by sex 
n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
agree
(%) 
My preschool child is active by 
him/herself   
Total sample 472 0.9 2.1 6.6 49.2 41.3 
Boys 256 0.4 2.0 7.0 49.6 41.0 
Girls 216 1.4 2.3 6.0 48.6 41.7 
 
Parents reported on their child’s requests and preferences for physical activity. Results 
are presented in Table 7.10. Parents reported that children’s requests for activity were 
most likely to be for active opportunities (57.7%), with 51.6% of parents reporting 
that their preschool child often asked his/her siblings to be active. Parents reported 
that children infrequently preferred sedentary behaviours over active behaviours, with 
8.3% reporting that their child was more likely to play inside/draw/do craft than be 
active. However, girls were more likely to prefer to play inside/draw/do craft than 
were boys (Ʒ2=51.92, p<0.001). No other between sex differences were evident.  
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Table 7.10 Percent of participants agreeing with statements about their preschool child’s 
requests for physical activity support, for the total sample and by sex 
 
n Never 
(%) 
Rarely
(%) 
Sometimes 
(%) 
A lot or 
most of 
the
time
(%) 
Always
(%) 
Not
applicable
(%) 
My preschool child asks for 
me/my partner to be active with 
him/her       
Total sample 472 0.2 2.5 48.5 32.4 14.4 1.9 
Boys 257 0.4 2.0 50.2 31.1 14.8 1.6 
Girls 215 0.0 3.3 46.5 34.0 14.0 2.3 
My preschool child asks for 
opportunities to be active (e.g. 
going to the park/indoor play 
centre)       
 
Total sample 471 0.9 4.5 36.9 39.9 17.8 - 
Boys 256 1.2 4.3 37.9 40.6 16.0 - 
Girls 215 0.5 4.7 35.8 39.1 20.0 - 
My preschool child asks his/her 
siblings to be active with 
him/her        
Total sample 469 1.7 3.6 29.2 35.8 15.8 13.9 
Boys 254 2.0 3.9 28.0 36.2 18.9 11.0 
Girls 215 1.4 3.3 30.7 35.4 12.1 17.2 
My preschool child is more 
likely to watch TV than be 
active       
 
Total sample 472 4.0 34.5 54.0 6.1 1.1 0.2 
Boys 257 5.1 36.6 51.4 5.8 1.2 0.0 
Girls 215 2.8 32.1 57.2 6.5 0.9 0.5 
My preschool child is more 
likely to play electronic games 
than be active        
Total sample 472 35.8 35.2 19.1 1.7 1.1 7.2 
Boys 257 34.2 33.1 23.0 2.3 0.8 6.6 
Girls 215 37.7 37.7 14.4 0.9 1.4 7.9 
My preschool child is more 
likely to play inside/draw/do 
craft than be active        
Total sample^ 471 4.5 27.6 59.7 7.0 1.3 - 
Boys 257 6.6 38.9 50.2 3.9 0.4 - 
Girls 214 1.9 14.0 71.0 10.8 2.3 - 
^ between sex difference (p<0.001) 
Parents reported on 10 potential child-level constraints to physical activity, including 
lack of energy, time, companionship and enjoyment. Results for agreement with 
individual constraints are presented in Table 7.11. Generally, parents reported low 
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levels of agreement with individual constraints. For instance, 6.0% of parents agreed 
or strongly agreed that their child lacked energy to do more physical activity, and 5.5% 
agreed or strongly agreed that their child lacked companionship to support his/her 
physical activity. However, 21.0% of parents agreed or strongly agreed that their child 
would have more freedom and opportunities to be active when he/she was older. The 
majority of parents (67.3%) believed that their child already did a lot of physical 
activity. All items were combined to form one scale for individual child constraints to 
physical activity (ơ=0.77). This scale had a possible total score ranging from -20 to 20. 
However, actual responses ranged from -20 to seven, with a mean of -12.14 
(SD=4.42, median=-12), suggesting that parents were more likely to disagree than to 
agree with the statements about child constraints. 
Table 7.11 Percent of participants agreeing with statements about potential constraints 
to their child’s physical activity, for the total sample and by sex 
n Strongly 
disagree
(%) 
Disagree
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree (%) 
My preschool child already does a 
lot of physical activity       
Total sample 472 2.1 11.4 19.1 52.5 14.8 
Boys 257 2.3 10.1 19.1 52.9 16.0 
Girls 215 2.3 13.0 19.1 52.1 13.5 
My preschool child doesn’t have 
enough energy to do more physical 
activity       
Total sample 471 27.8 54.6 11.7 4.7 1.3 
Boys 256 23.8 56.6 12.9 4.7 2.0 
Girls 215 32.6 52.1 10.2 4.7 0.5 
My preschool child doesn’t have 
enough time to do physical activity       
Total sample 471 28.1 59.8 8.1 3.2 0.9 
Boys 256 25.8 62.9 8.2 2.3 0.8 
Girls 214 30.8 56.1 7.9 4.2 0.9 
My preschool child doesn’t have 
anyone to be physically active with       
Total sample 472 32.0 56.4 6.1 5.1 0.4 
Boys 257 32.3 56.4 5.8 5.5 0.0 
Girls 215 31.6 56.3 6.5 4.7 0.9 
My preschool child just doesn’t 
enjoy being physically active       
Total sample 471 58.8 36.7 3.8 0.6 0.0 
Boys 256 59.0 37.9 2.7 0.4 0.0 
Girls 215 58.6 35.4 5.1 0.9 0.0 
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Table 7.11 Percent of participants agreeing with statements about potential constraints 
to their child’s physical activity, for the total sample and by sex 
n Strongly 
disagree
(%) 
Disagree
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree (%) 
The right facilities are not available 
for my preschool child to do more 
physical activity       
Total sample 471 42.5 45.7 7.9 3.6 0.4 
Boys 256 44.1 43.4 8.2 3.9 0.4 
Girls 215 40.5 48.4 7.4 3.3 0.5 
My preschool child is too overweight 
to participate in physical activity       
Total sample 472 84.8 14.6 0.4 0.0 0.2 
Boys 257 85.2 14.8 0.0 0.0 0.0 
Girls 215 84.2 14.4 0.9 0.0 0.5 
My preschool child feels 
uncomfortable with groups of 
children       
Total sample 472 53.4 29.9 11.4 4.9 0.4 
Boys 257 52.1 30.4 10.5 6.2 0.8 
Girls 215 54.9 29.3 12.6 3.3 0.0 
My preschool child doesn’t have 
good enough skills (e.g. kicking, 
throwing, catching) to do more 
physical activity       
Total sample 472 60.2 32.6 5.3 1.7 0.2 
Boys 257 59.9 33.1 5.1 2.0 0.0 
Girls 215 60.5 32.1 5.6 1.4 0.5 
My preschool child will have more 
freedom and opportunities to be 
active when he/she is older and 
more mature       
Total sample 472 33.3 28.2 17.6 17.4 3.6 
Boys 257 34.2 25.3 16.0 20.6 3.9 
Girls 215 32.1 31.6 19.5 13.5 3.3 
 
7.4.2 Associations between children’s behavioural and psychological 
correlates with physical activity 
Table 7.12 presents the results of the bivariable and multivariable analyses of 
behavioural and psychological correlates with boys’ weekly physical activity. Eight 
variables were associated at the bivariable level. One of those, average 
Wii™/EyeToy® use, was removed due to collinearity and three of the remaining 
variables remained significantly associated with physical activity in the final model. 
(cont'd)
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Boys spent 8% less time in weekly physical activity if they preferred to play 
inside/draw/do craft rather than be active. Boys spent 14% less time in weekly 
physical activity for every additional hour they spent playing. Boys spent 2% more 
time in weekly physical activity for every additional hour they spent outside on 
weekend days.  
Table 7.12 Associations between children’s behavioural and psychological 
correlates with boys’ weekly physical activity^ (n=197, AIC1=0.73) 

Bivariable
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Total sleep (hours)*  1.04 1.00, 1.07 1.02 0.99, 1.05 
Weekend day time outside (hours)*  1.02** 1.01, 1.03 1.02 1.00, 1.04 
Total weekly time outside (hours)*  1.00 1.00, 1.00 1.00 1.00, 1.00 
Total weekly number of organised activities*  1.04 1.00, 1.08 1.03 0.99, 1.07 
Total weekly frequency of non-organised 
activities*  
1.01** 1.00, 1.01 1.00 1.00, 1.01 
Week day time playing Wii™/EyeToy® (hours)*   0.86** 0.77, 0.96 0.86 0.77, 0.97 
Weekly time playing  Wii™/EyeToy® (hours)*   0.98 0.97, 1.00 -  
More likely to play inside/draw/do craft than be 
active†   
  
  
No (ref) 1.00  1.00  
Yes 0.87** 0.81, 0.93 0.92 0.85, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
- items removed due to collinearity 
Results for the GLM analysis for the associations between behavioural and 
psychological correlates with boy’s week day physical activity are presented in Table 
7.13.  Nine variables were associated with boys’ week day physical activity at the 
bivariable level. Two of those (weekend day and weekly time playing Wii™/EyeToy®) 
were removed due to collinearity, and one of the remaining six was significant in the 
multivariable model. Boys spent 16% less time in week day physical activity if they 
preferred to play inside/draw/do craft rather than be active.  
                                                 
1 Akaike Information Criteria (AIC) is a measure of model fit where lower values indicate better fit. 
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Table 7.13 Associations between children’s behavioural and psychological 
correlates with boys’ week day physical activity^ (n=209, AIC=0.72)

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Total sleep time (hours)*  1.04 1.00, 1.08 1.00 1.00, 1.00 
Weekend day time outside (hours)*    1.02** 1.01, 1.03 1.01 1.00, 1.03 
Total number of organised activities*  1.05 1.01, 1.09 1.03 0.99, 1.08 
Total weekly frequency of non-organised 
activities*  
1.01 1.00, 1.01 1.00 1.00, 1.01 
Participates in Wii™/EyeToy® †      
No (ref) 1.00  1.00  
Yes 0.90 0.81, 1.00 0.90 0.76, 1.07 
Week day time playing Wii™/EyeToy® (hours)*   0.84** 0.78, 0.92 0.93 0.80, 1.08 
Weekend day time playing Wii™/EyeToy® 
(hours)*   
0.92 0.87, 0.97 
-  
Weekly time playing Wii™/EyeToy® (hours)*  0.94** 0.91, 0.98 -  
More likely to play inside/draw/do craft than be 
active†  
  
  
No (ref)   1.00  
Yes 0.81** 0.73, 0.89 0.84 0.75, 0.95 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
- items removed due to collinearity 
Table 7.14 presents the results of the associations between behavioural and 
psychological correlates with boys’ weekend day physical activity. Three variables were 
significantly associated at the bivariable level and two of those maintained their 
significance in the multivariable model. Boys spent 2% more time in weekend day 
physical activity for every additional hour they spent outside on weekends and 1% 
more time in weekend day physical activity for every additional hour they spent 
watching television/DVDs/videos throughout the week.  
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Table 7.14 Associations between children’s behavioural and psychological 
correlates with boys’ weekend day physical activity^ (n=208; AIC= 
0.71) 

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Weekend day time outside (hours)*  1.03** 1.01, 1.04 1.02 1.01, 1.04 
Total weekly frequency of non-organised 
activities*  
1.01 1.00, 1.01 1.00 1.00, 1.01 
Weekly time watching TV/DVD/video (hours)*  1.01 1.00, 1.02 1.01 1.00, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
** Significant at p<0.01 
There were no variables which were associated with boys’ during care hours physical 
activity. The results of associations between behavioural and psychological correlates 
with boys’ outside care hours physical activity are presented in Table 7.15. Seven 
variables were associated at the bivariable level and one was removed from the 
multivariable model due to collinearity (weekly time playing Wii™/EyeToy®). Two 
variables remained significant in the multivariable model. Boys spent 17% less time in 
outside care hours physical activity if they preferred to watch television rather than be 
active. Boys spent 13% less time in outside care hours physical activity for every 
additional hour they spent playing Wii™/EyeToy® on week days.  
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Table 7.15 Associations between children’s behavioural and psychological 
correlates with boys’ outside care hours physical activity^ (n=210; 
AIC= 0.71) 

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Total sleep (hours)* 1.05 1.00, 1.09 1.00 1.00, 1.00 
Weekend day time outside (hours)*  1.02** 1.01, 1.04 1.01 0.99, 1.03 
Total weekly frequency of non-organised 
activities*  
1.01** 1.00, 1.01 1.01 1.00, 1.01 
Week day time playing Wii™/EyeToy® (hours)*  0.87** 0.78, 0.96 0.87 0.80, 0.94 
Weekly time playing Wii™/EyeToy® (hours)*   0.98** 0.97, 1.00 -  
More likely to watch TV than be active†       
No (ref)   1.00  
Yes 0.81** 0.71, 0.93 0.83 0.73, 0.95 
More likely to play inside/draw/do craft than be 
active†  
  
  
No (ref) 1.00  1.00  
Yes 0.84** 0.77, 0.92 0.90 0.78, 1.04 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
- items removed due to collinearity 
Four variables were associated with girl’s weekly physical activity at the bivariable level 
as shown in Table 7.16. Two variables remained significant at the multivariable level. 
Girls spent 17% less time in weekly physical activity if they preferred to play 
inside/draw/do craft rather than be active. Girls spent 2% more time in weekly 
physical activity for every additional hour they spent in imaginary games on weekends. 
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Table 7.16 Associations between children’s behavioural and psychological 
correlates with girls’ weekly physical activity^ (n=150; AIC= 0.69) 

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Weekly number of active transport trips* 1.01 1.00, 1.02 1.01 1.00, 1.02 
Weekend day time in imaginary games (hours)*   1.02 1.00, 1.04 1.02 1.01, 1.04 
More likely to play inside/draw/do craft than be 
active†      
No (ref) 1.00  1.00  
Yes 0.80** 0.72, 0.90 0.83 0.73, 0.94 
Child constraints*  0.99** 0.98, 1.00 0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Table 7.17 presents results of associations between behavioural and psychological 
correlates with girls’ week day physical activity. Eight variables were associated at the 
bivariable level and one remained significant in the multivariable model after two were 
removed due to collinearity. Girls spent 2% more time in week day physical activity 
for every additional hour they spent in imaginary games on weekends. 
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Table 7.17 Associations between children’s behavioural and psychological 
correlates with girls’ week day physical activity^ (n=169; AIC= 0.70)

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Weekly number of active transport trips*  1.01** 1.00, 1.02 1.01 1.00, 1.02 
Participates in computer/internet†       
No (ref) 1.00  1.00  
Yes 0.90 0.82, 0.98 0.92 0.82, 1.03 
Week day time using computer/internet (hours)*  0.80 0.64, 0.99 -  
Weekend day time using computer/internet 
(hours)*  
0.93 0.86, 1.00 -  
Weekly time using computer/internet (hours)*  0.97 0.92, 1.00 1.00 0.97, 1.04 
Weekend day time in imaginary games (hours)*  1.02 1.00, 1.04 1.02 1.00, 1.04 
More likely to play inside/draw/do craft than be 
active†   
  
  
No (ref) 1.00  1.00  
Yes 0.84** 0.75, 0.95 0.88 0.77, 1.00 
Child constraints*  0.99** 0.98, 1.00 0.99 0.99, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
- items removed due to collinearity 
Associations between behavioural and psychological correlates with girls’ weekend 
day physical activity are presented in Table 7.18. Four variables were associated at the 
bivariable level, and two of those maintained their significance in the multivariable 
model. Girls spent 23% less time in weekend day physical activity if they preferred to 
play inside/draw/do craft rather than be active. Girls spent 3% more time in weekend 
day physical activity for every additional hour they spent in imaginary games on 
weekends. 
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Table 7.18 Associations between children’s behavioural and psychological 
correlates with girls’ weekend day physical activity^ (n=154; AIC= 
0.70) 

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Week day time watching TV/DVD/video (hours)*  1.07 1.01, 1.13 0.97 0.92, 1.02 
Weekend day time in imaginary games (hours)*  1.03** 1.01, 1.05 1.03 1.01, 1.05 
More likely to play inside/draw/do craft than be 
active†     
No (ref)   1.00  
Yes 0.77** 0.66, 0.90 0.77 0.65, 0.92 
Individual constraints* 0.99 0.98, 1.00 0.99 0.98, 1.01 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Only the composite score for individual constraints was associated with girls’ during 
care hours physical activity at the bivariable level and therefore no multivariable 
analysis was conducted for this outcome variable. Girls spent 1% less time in during 
care hours physical activity for every additional constraint they experienced 
(OR=0.99, 95% CI 0.98, 1.00, p=0.008). Five variables were associated with girls’ 
outside care hours physical activity at the bivariable level as shown in Table 7.19. Two 
of those remained significant in the multivariable model. Girls spent 15% less time in 
outside care hours physical activity if they preferred to play inside/draw/do craft 
rather than be active. Girls spent 1% more time in outside care hours physical activity 
with each additional weekly active transport journey they took. 
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Table 7.19 Associations between children’s behavioural and psychological 
correlates with girls’ outside care hours physical activity^ (n=170; 
AIC= 0.69) 

Bivariable
associations 
Multivariable  
associations 
Correlate OR 95% CI OR 95% CI 
Weekly number of active transport trips*  1.01** 1.00, 1.02 1.01 1.00, 1.02 
Week day time using computer (hours)*  0.78 0.62, 0.97 0.83 0.64, 1.09 
Weekend day time in quiet play (hours)*  0.96** 0.94, 0.99 0.98 0.88, 1.09 
Prefers to play inside than be active†      
No (ref) 1.00  1.00  
Yes 0.84** 0.75, 0.93 0.85 0.76, 0.94 
Individual constraints*  0.99 0.98, 1.00 1.00 0.99, 1.01 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
7.5 Discussion 
This chapter has described preschool children’s behavioural and psychological 
characteristics and presented associations between those characteristics and preschool 
children’s physical activity. There was little consistency in identified correlates 
between boys and girls, and also little consistency between the correlates of the 
different physical activity outcome variables. However, a few variables were associated 
with more than one physical activity outcome variable and one correlate, child’s 
preference to play inside/draw/do craft, was associated with a lower percent of time 
in physical activity outcomes for both boys and girls. The most consistent correlate 
was a preference to play inside/draw/do craft. Girls whose parents reported they had 
that preference spent a lower percent of time in weekly, weekend day and outside care 
hours physical activity, and boys who preferred to play inside/draw/do craft spent a 
lower percent of time in weekly and week day physical activity. Time outside on 
weekend days was associated with a higher percent of time in weekly and weekend day 
physical activity for boys but time outside was not associated with any of the physical 
activity outcomes for girls. Boys who spent more time playing Wii™/EyeToy® on 
week days spent a lower percent of time in weekly and outside care hours physical 
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activity. Girls who spent more time in imaginary games on weekend days spent a 
higher percent of time in weekly and week day physical activity. Other identified 
correlates were only associated with one physical activity outcome variable. 
It is well accepted that young children have little autonomy over their behaviours and 
are largely subject to the opportunities and environments provided for them by their 
parents or other caregivers. With this in mind, it is hardly surprising that so few 
individual level variables showed a significant association with preschool children’s 
physical activity. Nonetheless, capturing the multidimensional nature of correlates of 
preschool children’s physical activity behaviours is important to assist with developing 
interventions. Additionally, the findings presented in this chapter suggest that 
different factors may be associated with boys’ and girls’ physical activity, and therefore 
sex-specific approaches to supporting recommended levels of physical activity may be 
required. 
There was no significant difference between the amount of outdoor playtime for girls 
and boys, and time outdoors was associated with only two of the physical activity 
outcome variables for boys and none for girls. As discussed in Chapter Two, previous 
studies have consistently shown that time outside is positively correlated with physical 
activity in preschool children (Boldemann et al. 2006; Burdette, Whitaker & Daniels 
2004; Klesges et al. 1990; Sallis et al. 1993). Allowing and encouraging children to 
spend time outside is therefore an important contributor towards their level of 
physical activity, particularly since preschool children appear to spend quite a low 
percent of their time being physically active. However, caution is required to ensure 
that time outdoors is not seen as the panacea solution to increasing levels of physical 
activity in preschool children. Much of children’s time outside may be spent in 
behaviours typically classed as sedentary (for instance, sitting still in a sandpit and 
moving sand around using only the upper limbs) which do not result in substantial 
energy expenditure and therefore do not contribute to physical activity. Such activities 
may include digging in a sand-pit, playing with water in a tub, or throwing a ball for a 
dog to chase. Indeed, Alhassan et al. (2007) found that increasing outdoor playtime at 
preschool did not increase physical activity levels, and other research suggests that the 
outdoor environment may need to be enhanced with equipment to increase physical 
activity (Hannon & Brown 2008).  In addition to allowing preschool children to play 
outside, it is likely other factors in the social and physical environments can contribute 
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to increasing the level of intensity of their movements. This is explored in more detail 
in Chapter Eight.  
A unique aspect of this study is the investigation of the frequency of active transport 
(walking, cycling, scootering to go places) in preschool children. Spurrier et al. (2008) 
investigated use of active transport (defined as “How often does your child travel to 
childcare/preschool by walking, riding bicycle/tricycle, public transport? 
(bus/train/tram)”) in their study, however did not report on associations between 
active transport and physical activity. Tey et al. (2007) reported that 49% and 51% of 
children walked and rode a bicycle or tricycle for travel or fun, respectively, however, 
the median time spent walking and cycling was 0 minutes (range 0-100) and 5 minutes 
(range not reported), respectively, per day. Therefore, while approximately half the 
children in that study participated in the nominated active transport type, they did so 
for a very small percent of their day, and frequency of participation in the nominated 
activities was not reported. This study found that preschool children have few active 
transport trips per week and no information on duration or distance of those trips 
was recorded. However, active transport was shown to be associated with girls’ 
outside care hours physical activity, suggesting that this might be a contributor to girls’ 
physical activity. Future studies should investigate aspects of active transport such as 
distance, duration and destination to further understand this association.   
Internationally, children’s active transport research has focused on walking or cycling 
to school, and some evidence suggests that younger children may be less likely to 
actively commute to school than their older school peers (Holt et al. 2008). Further, 
substantial significant declines in recent years in the percent of Australian school-aged 
children who actively commute to and from school have been reported (Salmon et al. 
2005a; van der Ploeg et al. 2008). Similar decreases in active transport to school have 
been reported in other developed countries, such as the UK (Black, Collins & Snell 
2001). Encouraging parents and children to engage in higher levels of active transport 
to local destinations from a young age may contribute to increases in physical activity 
and thereby greater compliance with national guidelines.  
A key finding of the current study is the large percent (71.1%) of preschool children 
who participate in organised activities. However, participation in organised activities 
was not associated with any of the physical activity outcome variables in the 
multivariable models. Very little previous research has investigated this aspect of 
Chapter Seven: Behavioural and psychological correlates 
Page 195 
preschool children’s physical activity behaviour. Considerably lower participation 
rates, ranging from 16% (Finn, Johannsen & Specker 2002) to 39% (Tey et al. 2007) 
have previously been reported. However, a large percent of children in the current 
study (56.1%) participated in swimming lessons alone, and this may account for the 
higher overall participation rate. In Australia, swimming lessons are encouraged for 
children from as young as six months of age. Drowning is the second leading cause of 
death in children in Australia and 80% of drownings occur in children aged under five 
years (Australian Bureau of Statistics 2005). Many homes in Australia have swimming 
pools and it is likely that a large percent of parents enrol their children in swimming 
lessons for safety reasons. Additionally, increasing numbers of organised activities are 
being modified for, and marketed to, the preschool population, and may be perceived 
as a safe alternative to physical activity for that population in comparison with free 
play in their local neighbourhood. However, studies in older children generally show 
that they engage in moderate to vigorous physical activity for only a very small percent 
of the time of structured sessions such as physical education classes (Fairclough & 
Stratton 2006; Nettlefold et al. 2010), and this may explain why there was no 
association between the number of organised activities and physical activity in 
preschool children in this study. Further, it is likely that organised activities would 
account for only a very small percent of a preschool child’s day, with many classes 
running for only 30 or 45 minutes. Two thirds of children who participated in 
organised activities in this study only participated in one activity, thereby contributing 
a very small percent of the child’s behaviours for the entire week. 
A unique aspect of the current study was its investigation into participation by 
preschool children in non-organised activities. No previous research has investigated 
this aspect of preschool children’s physical activity. This study found that preschool 
children most frequently play in the backyard and with equipment such as trampolines 
and swings, about 3.5 times per week. However, preschool children used 
toys/equipment such as bats and balls in their play only about 1.5 times per week. 
Interventions which have incorporated the use of bats/racquets and balls in their 
methods, have shown increases in fundamental movement skills (FMS) in preschool 
children (Goodway & Branta 2003), and the development of such skills is important 
(Goodway, Crowe & Ward 2003). As FMS have been associated with physical activity 
levels in preschool children (Cliff et al. 2009; Williams et al. 2008), the use of 
equipment such as bats and balls in preschool children’s physical activity may be 
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necessary to support the development of those skills, thereby enhancing physical 
activity levels. However, frequency of participation in non-organised activities was not 
associated with preschool children’s physical activity. The association between the 
availability of such equipment and physical activity is explored in Chapter Nine. 
This study has shown that preschool children engage in a relatively high volume of 
screen-based entertainment, with children spending approximately two hours a day in 
those behaviours. Although some individual screen-based behaviours showed an 
association with physical activity, the total time children spent in traditional screen-
based behaviours (television/DVD/video, computer/internet, e-games) was not 
associated with physical activity. This may suggest that parents compensate for larger 
amounts of time spent in any individual screen-based behaviour by limiting the child’s 
opportunity to participate in other screen behaviours or that children themselves 
prefer one type of screen-based behaviour over another. The majority of previous 
studies which have investigated children’s screen-based entertainment have focused 
only on television viewing, thereby neglecting the other screen behaviours in which 
young children may participate (Hinkley et al. 2010). 
Several studies have investigated possible associations between television viewing and 
physical activity in young children, however, results are largely inconclusive. A 
number of studies have reported inverse associations between television viewing and 
physical activity (Burdette, Whitaker & Daniels 2004; Kourlaba et al. 2009; 
Montgomery et al. 2004) but several others have reported no association between the 
two behaviours (Burdette & Whitaker 2005a; Proctor et al. 2003; Sallis et al. 1993; 
Taras et al. 1989).  Of note, one study (Jago et al. 2005) reported both inverse and no 
association between television viewing and preschool children’s physical activity. That 
study used both heart rate monitoring and direct observation to measure physical 
activity, and the inverse association between physical activity and television viewing 
was only evident for data collected by heart rate monitoring. This may suggest that 
different instruments actually capture different aspects of behaviour and therefore 
researchers need to be cautious about conclusions drawn using different instruments. 
The current study, which utilised accelerometry as the measure of physical activity, 
and parental report of television viewing time, only found an association between total 
weekly television/DVD/video viewing time with boys’ weekend day physical activity 
but with none of the other physical activity outcome variables for boys and none for 
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girls. Given the lack of consistency between studies, it is possible that those 
behaviours are not associated with each other and that some children may engage in 
either large or small amounts of both television viewing and physical activity. 
Additionally, young children may be active while they are watching television, with 
many shows encouraging children to dance or jump around. Further studies, possibly 
using direct observation and accelerometry, are required to investigate such potential 
associations. Regardless, evidence suggests that spending large amounts of time 
watching television is not beneficial for young children, and may indeed be harmful 
(Christakis et al. 2004; Hancox, Milne & Poulton 2004; Hancox, Milne & Poulton 
2005; Mistry et al. 2007; Paik & Comstock 1994). Therefore public health messages 
should continue to promote minimisation of television viewing specifically and 
screen-based behaviours in general.  
There are very few previous studies available with which to compare the current 
results for children’s psychological correlates. Previous research on psychological 
correlates has reported no association between Type A behaviour (Sallis et al. 1988b) 
or IQ (Buss, Block & Block 1980) and preschool children’s physical activity. 
However, some aspects of preschool children’s personality have been shown to be 
associated with their physical activity (Buss, Block & Block 1980). One previous study 
reported that children who requested opportunities to be active were more active 
(Sallis et al. 1993) which is contradictory to the findings in this study which found no 
association between children’s requests and their physical activity. That study used 
direct observation to capture preschool children’s physical activity, however, 
researchers only observed the children for four one hour periods in the home and 
may therefore not have captured a representative indicator of their physical activity.  
One of the most consistent correlates of physical activity in this sample was the 
child’s preference to play inside/draw/do craft rather than be active. No known 
previous research has investigated this variable in preschool children. One previous 
study reported that older children who had a preference for indoors spent less time 
outdoors, however, associations between the child’s preference or time outdoors with 
physical activity were not reported (Cleland et al. 2010). The finding in this study may 
suggest that some children do indeed have an innate drive to be active or to engage in 
quieter behaviours, as mothers in the focus groups suggested (see Chapter Two). 
Alternatively, some children may have less outdoor space or fewer opportunities to be 
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active and therefore have become accustomed to quieter activities such as crafts or 
reading. While parents may recognise the need to minimise screen-based behaviours, 
it is unlikely they would consider constraining their child’s participation in activities 
such as reading and drawing as those activities are necessary for the child’s healthy 
growth and development. Therefore, future research may need to investigate in more 
detail the behaviours of those children who do have a preference for playing inside, 
drawing or doing craft over being physically active and identify ways to increase 
physical activity which are appealing and acceptable to those children. 
No previous published research has investigated individual level constraints on 
children’s physical activity behaviour as this study has done. No differences between 
boys and girls were evident for child constraints. However, those constraints were 
associated with all of the physical activity outcome variables in girls at the bivariable 
level but were not associated with any of the outcome variables for boys even at the 
bivariable level. Associations at the bivariable level showed girls spent only 1% less 
time in physical activity for each additional unit of constraint experienced, and 
therefore the total impact on girls’ physical activity is minimal.  Additionally, low 
levels of constraints were reported, with many parents reporting that their child’s 
physical activity was not subject to specific child constraints. However, this finding 
may be valuable as girls already spend a lower percent of their time being physically 
active than boys, and therefore any factor which may further inhibit their participation 
should be considered. 
Strengths and limitations of the HAPPY study were discussed in Chapter Six and only 
those limitations specific to the data presented in this chapter are discussed here. The 
relatively high percent of parents who reported more than 720 minutes of outdoor 
playtime may be reflective of a general misunderstanding of the question from the 
wording or its placement (immediately after a question asking parents to report on the 
total number of minutes their child spent in a given sedentary behaviour over a two or 
five day period). Although that question had been previously validated and shown to 
correlate with physical activity (Burdette, Whitaker & Daniels 2004), the method of 
administration was different in the current study. The decision to truncate that data 
was made pragmatically in an attempt to capture those children who spend a lot of 
time outside compared with those who spend little time outside. 
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Parent proxy-report of the child’s participation in activities (active transport, 
organised and non-organised) did not provide an indication of ‘dose’. That is, those 
questions included reports of frequency, but not of duration or intensity. Children 
may participate in a given activity frequently, but may participate for varying durations 
and/or intensity. Therefore, knowledge of the total amount of time preschool 
children spend in any given activity is not available. Nonetheless, this study has 
provided valuable information about the nature of activities preschool children 
participate in and future research can address issues such as intensity and duration. 
Requesting parents to report on their perception of their child’s preferences, desires 
or motivators requires the parent to interpret the child’s behaviour, as preschool 
children largely lack the cognitive ability to discuss such desires, and therefore error 
may arise in such interpretations. Nonetheless, this study is important as it has shown 
that children’s preferences and other characteristics may be important contributors to 
their physical activity behaviour which has previously been largely neglected in the 
literature. 
This study is important as it is the first to identify a number of potential individual 
level correlates not previously investigated. This provides greater insight into the 
potential correlates of preschool children’s physical activity, and identifies potential 
targets for future interventions. Additionally, this study used a large sample and a 
reliable and valid objective measure of physical activity (the strengths and limitations 
of use of accelerometry data were discussed in Chapter Six). Other levels of correlates 
are likely to be important for understanding preschool children’s participation in 
physical activity. Potential parental and other social level correlates are explored in 
Chapter Eight. 
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Chapter Eight 
Parental and social correlates 
of preschool children’s 
physical activity 
8.1 Introduction
As discussed in Chapter Two, little is known about the social factors associated with 
preschool children’s physical activity. Although parents are generally acknowledged as 
a key influence in young children’s lives, little research has investigated the role they 
play in their child’s physical activity. While previous studies have reported potential 
correlates such as rules (Sallis et al. 1993), parental logistic support (Pfeiffer et al. 
2009), and adult encouragement  (Klesges et al. 1990; Klesges et al. 1986; Sallis et al. 
1993), relatively few other social variables have been investigated. Sibling presence 
(Taylor et al. 2009) and prompts by other adults (Sallis et al. 1993) are two of the few 
social variables which have been reported. Importantly, children’s physical activity 
behaviours are learnt and sustained in the home environment (Birch & Fisher 1998), 
and once learnt, continue to be strongly influenced by that environment (DiLorenzo 
et al. 1998; Salmon et al. 2005b). Therefore, parents play a key role in developing and 
supporting young children’s behaviours. 
The family influence model, discussed in Chapter Two, has been used to show that 
psychological aspects of the family environment, such as parental belief systems, may 
be associated with children’s physical activity (Kimiecik & Horn 1998). Parental belief 
systems may direct parental influences on preschool children’s physical activity 
through the use of rules, parental preferences and parental constraints, among others. 
Additionally, the social ecological model (SEM) (Bronfenbrenner 1979; Davison & 
Birch 2001) posits that influences in the social environment, such as role modelling 
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and support from parents and others, may be associated with children’s physical 
activity. However, the literature which explores these types of correlates is limited and 
little is known about how parental and other social factors might be associated with 
preschool children’s physical activity.  
8.2 Aims
This chapter has three aims: 
1. to describe parental variables (concerns, constraints, preferences, 
confidence in supporting healthy behaviours, beliefs and rules) 
hypothesised to be associated with preschool children’s physical 
activity; 
2. to describe other social variables (presence of siblings in the 
home, physical activity at social gatherings, interactive physical 
activity, logistic support, emotional support, and role modelling) 
hypothesised to be associated with preschool children’s physical 
activity; and  
3. to investigate bivariable and multivariable associations between 
these variables and preschool children’s physical activity. 
8.3 Methods
8.3.1 Procedures
The procedures for collection and management of accelerometry and survey data are 
described comprehensively in Chapter Four. Management of survey variables specific 
to this chapter is discussed below.  
8.3.2 Measures and data management 
Accelerometry 
Children wore an ActiGraph Model GT1M accelerometer for eight days. 
Accelerometers were fitted on week days across the week (Monday to Friday) and 
collected on the same day the following week. Accelerometry data management is 
described in detail in section 4.7.1 and outcome variables are outlined in Table 4.2. 
Parent surveys 
Parents completed a comprehensive survey reporting on potential correlates of 
physical activity across each of the levels of the SEM (Bronfenbrenner 1979; Davison 
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& Birch 2001). Management of the survey data is described in section 4.7.2 and 
reliability in Chapter Five. This chapter investigates the parental and social variables 
reported in that survey.  
Details of recoded parental and other social variables are presented in Appendix G. 
Such variables included parental concerns, constraints, preferences, confidence, 
beliefs, rules and regulation of child behaviours.  
Parental concerns, constraints and preferences 
Parents reported their level of agreement with nine statements representing concerns 
they may have for their child, including becoming overweight, stranger danger and 
watching too much television (Question D1). Following recoding, a composite score 
was created from all items as an overall indicator of parental concerns (range -18 to 
18; ơ=0.74). Parents reported their level of agreement with nine statements about 
parental constraints to supporting their preschool child’s physical activity, including 
being too tired, looking after other children, and not having sufficient energy 
(Question D2). Following recoding of items, items about being too tired, doing 
housework, looking after other children, difficulty in getting places, confidence in 
skills to support child’s physical activity and always making opportunities for child to 
be active were combined to form a composite score of parental constraints (range 0 to 
24; ơ=0.70). Items about having enough money, time spent working, always having a 
car available, were not included in the composite score for Question D2 due to poor 
internal reliability and were therefore explored individually. Six items explored 
parents’ confidence (Question D4). One of those items was removed due to poor 
test-retest reliability (parent’s confidence to get their preschool child to be active when 
he/she is asking to watch TV/video/DVD over the next year) and the others were 
combined to form a composite score of parental confidence to support healthy 
behaviours (range 0 to 20; ơ=0.79). 
Role modelling – parental physical activity 
Parents reported the number of times per week they participated in moderate and 
vigorous physical activity for themselves (questions A15 and A13, respectively) and 
their partner (questions B12 and B10, respectively). They also reported the amount of 
time they spent in each of moderate and vigorous physical activity per week for 
themselves (questions A16 and A14, respectively) and their partner (questions B13 
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and B11, respectively). As these questions were taken from the Active Australia 
Survey (Australian Institute of Health and Welfare (AIHW) 2003), data were managed 
in line with their standard protocols. That is, where minutes per week for moderate or 
vigorous physical activity were reported to be greater than 840, the value was 
truncated to 840. Using the respondent parent’s sex as a guide, responses to the items 
named above were used to create variables for maternal and paternal moderate and 
vigorous physical activity as appropriate. A composite score for each of mother’s and 
father’s physical activity was created by summing total time in moderate and vigorous 
physical activity. A composite score for total parental physical activity was then 
created by summing total mother’s and total father’s physical activity.  
Role modelling – interactive physical activity 
Parents reported the frequency with which their preschool child was interactive with 
specific people, including themself, their partner, the child’s siblings, uncles/aunts and 
grandparents (Question E3). Responses to each item were recoded to indicate the 
frequency per week that the child was active with each person named (see Appendix 
G). Using the respondent parent’s sex, the items for “you” and “your partner” were 
identified as “mother” and “father” as appropriate. A composite score for parental 
interactive physical activity was then created by summing the total frequency of 
interaction with mother and father (range 0 to 14). A composite score for family 
interactive physical activity was created by summing the total frequency of interaction 
with siblings, whole family together, cousins, uncles/aunts and grandparents (range 0 
to 35).  
Role modelling – visible physical activity 
Parents reported the frequency with which the preschool child saw other people being 
physically active (Question E6). Specific people named included parents (respondent 
parent and their partner separately), older siblings, other adults and people on 
television. Using the respondent parent’s sex, the items for “you” and “your partner” 
were identified as “mother” and “father” as appropriate. A composite score for 
parental physical activity role modelling was then created by summing the total 
frequency for mother and father (range 0 to 14). A composite score for total physical 
activity role modelling was created by summing the total frequency that the child saw 
all active role models (range 0 to 35). An additional composite score was created to 
represent people with whom the child had contact and their frequency of physical 
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activity role modelling by summing frequencies for all items except people being 
active on the television (range 0 to 28).   
Provision of logistic support 
Parents reported on the frequency with which logistic support for physical activity 
was provided to the preschool child (Question E4). Respondent parents and their 
partner were named. Item responses were recoded to show weekly frequency of 
provision of logistic support (see Appendix G). Using the respondent parent’s sex, the 
items for “you” and “your partner” were identified as “mother” and “father”. Due to 
low reliability for the item for “you” and given that 95% of respondents were the 
child’s mother, only the item for father was retained for analysis. 
Provision of emotional support 
Parents reported the frequency that emotional support for physical activity (praise or 
encouragement) was provided to the preschool child (Question E5). Item responses 
were recoded to show weekly frequency of provision of emotional support (see 
Appendix G). Using the respondent parents’ sex, the items for “you” and “your 
partner” were identified as “mother” and “father”. A composite score for parental 
emotional support (range 0 to 14) was created by summing the respective frequencies 
that the child received such support.  
Siblings  
Parents reported the number and ages of siblings their preschool child had. As well as 
exploring potential associations between the total number of siblings and preschool 
children’s physical activity, participating children were also grouped into the following 
categories: 1. No siblings; 2. Only younger siblings; 3. Only older siblings; and 4. Both 
older and younger siblings. 
8.3.3 Data analyses 
The primary outcomes are the percent of time the child spent in total physical activity 
(light, moderate and vigorous intensities). For this chapter, weekly, week day, weekend 
day, and outside care hours physical activity are the outcome variables as shown in 
Table 4.2. During care hours physical activity was not used as an outcome variable in 
this chapter. 
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Descriptive statistics (mean, standard deviation, percent, median, interquartile range 
and range) were used to describe explanatory variables as appropriate. Raw data are 
presented to show the spread of responses however analyses were conducted on 
recoded data (details of recoded variables are in Appendix G). To determine whether 
any significant differences existed by sex for potential explanatory variables, Chi-
square tests were computed. Generalised linear modelling was used to explore 
associations between explanatory and outcome variables (see section 4.9 for full 
discussion). Bivariable and multivariable analyses were stratified by sex and controlled 
for age and clustering by centre of recruitment. Due to the large number of 
explanatory variables tested, only those which were significantly associated with one 
or more of the physical activity outcome variables in bivariable analyses at p<0.05 are 
reported and included in the multivariable models. Associations significant at the 
multivariable level are bolded in the tables in section 8.4.3. It should be noted that 
some confidence intervals are reported as 1.00 due to rounding from values which 
bounded 1.00, therefore, bolding indicates for those variables whether the association 
was significant. Those explanatory variables which were significant at p<0.01 at the 
bivariable level and which will therefore be included in multivariable models in 
Chapter Ten are indicated by **. 
8.4 Results
8.4.1 Descriptive results of parental variables 
Parental concerns 
Parents reported low levels of concerns for some items but much higher concern 
about others (Table 8.1). For instance, only 6.3% of parents agreed or strongly agreed 
that they were concerned their child was overweight, despite the fact that 17.2% of 
the children in the sample were overweight or obese (see Chapter Four). Additionally, 
parents reported low levels of concern that their child might be using the computer 
(3.9%) or playing electronic games (5.7%) too much. However, parents reported 
much higher levels of concern about adverse outcomes that might befall their child. 
For instance, almost half of the parents reported that they were concerned about 
stranger danger (47.9%) and traffic (39.9%) when their child was being active. 
Further, approximately one third of parents were concerned that their child was not 
getting enough physical activity (30.3%) or was watching too much 
television/video/DVD (37.9%). Significantly more parents of girls than parents of 
boys reported that they were concerned that their preschool child was overweight 
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(p<0.05) or were concerned about their preschool child becoming overweight in the 
future (p<0.01). There were no other between sex differences for any of the remaining 
items. The mean value of the composite score for all parental concerns was -5.4 
(SD=5.4, median=-5, range -18 to 18). There was no between sex difference for the 
composite score. 
Table 8.1 Percent of parents and level of agreement with specific concerns 
about their preschool child’s physical activity, for the total sample 
and by sex 
Parental concern n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree
(%) 
I am concerned that my preschool 
child is overweight 
Total sample* 474 70.0 20.0 3.6 5.9 0.4 
Boys 256 74.6 17.2 1.6 6.3 0.4 
Girls 218 64.7 23.4 6.0 5.5 0.5 
I am concerned about my 
preschool child becoming 
overweight in the future 
Total sample** 473 35.5 28.5 15.6 16.9 3.4 
Boys 256 40.6 29.7 13.7 12.1 3.9 
Girls 217 29.5 27.2 18.0 22.6 2.8 
I am concerned about my 
preschool child having a traffic 
accident when he/she is being 
physically active in our 
neighbourhood 
Total sample 474 12.9 28.1 19.2 31.9 8.0 
Boys 256 18.9 28.1 19.5 30.9 8.9 
Girls 218 12.8 28.0 18.8 33.0 7.3 
I am concerned about stranger 
danger when my preschool child 
is being physically active in our 
neighbourhood 
Total sample 474 6.3 22.4 23.4 37.3 10.6 
Boys 256 7.4 25.4 20.7 38.7 7.8 
Girls 218 5.1 18.8 26.6 35.8 13.8 
I am concerned about my 
preschool child getting hurt (e.g. 
falling out of a tree) when he/she 
is being physically active 
Total sample 474 8.2 35.2 21.7 31.7 3.2 
Boys 256 10.6 34.8 21.5 29.7 3.5 
Girls 218 5.5 35.8 22.0 33.9 2.8 
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Table 8.1 Percent of parents and level of agreement with specific concerns 
about their preschool child’s physical activity, for the total sample 
and by sex 
Parental concern n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree
(%) 
I am concerned about my 
preschool child not getting 
enough physical activity 
Total sample 473 18.2 36.4 15.2 26.9 3.4 
Boys 255 20.4 35.7 14.1 27.1 2.8 
Girls 218 15.6 37.2 16.5 26.6 4.1 
I am concerned that my preschool 
child watches too much 
TV/videos/DVDs 
Total sample 473 10.2 33.0 19.0 32.6 5.3 
Boys 255 8.2 35.3 17.3 32.9 6.3 
Girls 218 12.4 30.3 21.1 32.1 4.1 
I am concerned that my preschool 
child spends too much time on the 
computer
Total sample 473 45.2 40.2 10.8 2.8 1.1 
Boys 255 43.5 43.5 9.0 2.8 1.2 
Girls 218 47.3 36.2 12.8 2.8 0.9 
I am concerned that my preschool 
child spends too much time 
playing electronic games (such as 
Xbox©, PlayStation©, Game Boy©) 
Total sample 472 58.5 26.3 9.5 4.2 1.5 
Boys 255 56.5 28.2 8.2 5.1 2.0 
Girls 217 60.8 24.0 11.1 3.2 0.9 
* between sex difference (p<0.05);  ** between sex difference (p<0.01) 
Parental constraints 
Table 8.2 presents descriptive responses for the frequency that parents experience 
specific constraints to supporting their preschool child’s physical activity. Parents 
reported low levels of agreement with constraints about confidence, money, and car 
availability, and high levels of agreement that they could make the effort to always 
provide physical activity opportunities for their child regardless of how they felt. 
Parents also reported that other factors such as being too tired, having to do 
housework or look after other children, difficulty in getting places for their child to be 
active and their work did not constrain them in supporting their child’s physical 
activity. No differences between boys and girls were evident for any of the items. 
(cont'd)
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Table 8.2 Percent of parents and frequency of constraints to supporting their preschool 
child being physically active, for the total sample and by sex 
Parental constraint n Never 
(%) 
Rarely
(%) 
Some-
times
(%) 
A lot or 
most of 
the time 
(%) 
Always
(%) 
N/A (%) 
I am too tired to support my 
preschool child to be active (e.g. 
play outside with him/her, take 
him/her to park)        
Total sample 474 8.2 30.4 52.3 8.9 0.2 - 
Boys 256 5.9 30.1 55.9 7.8 0.4 - 
Girls 218 11.0 30.7 48.2 10.1 0.0 - 
The time I spend doing housework 
stops me from supporting my 
preschool child to be active        
Total sample 474 10.3 26.2 49.8 11.6 2.1 - 
Boys 256 10.9 25.4 49.6 11.7 2.3 - 
Girls 218 9.6 27.1 50.0 11.5 1.8 - 
Looking after my other child/ren 
stops me from supporting my 
preschool child to be active        
Total sample 474 19.2 28.7 32.3 5.3 1.7 12.9 
Boys 256 18.0 27.7 36.7 5.1 2.0 10.6 
Girls 218 20.7 29.8 27.1 5.5 1.4 15.6 
It is difficult to get to places for my 
preschool child to be active        
Total sample 474 52.3 32.1 13.1 2.3 0.2 - 
Boys 256 53.5 32.4 11.7 2.3 0.0 - 
Girls 218 50.9 31.7 14.7 2.3 0.7 - 
I feel confident that I have the skills 
to support my preschool child to be 
active        
Total sample 474 0.4 1.3 12.9 34.2 51.3 - 
Boys 256 0.0 1.2 14.1 31.6 53.1 - 
Girls 218 0.9 1.4 11.5 37.2 49.1 - 
I have enough money to support my 
preschool child to be active (e.g. 
take him/her places, pay for 
activities)        
Total sample 473 3.6 11.2 23.7 38.1 23.5 - 
Boys 255 3.5 11.8 21.6 38.8 24.3 - 
Girls 218 3.7 10.6 26.2 37.2 22.5 - 
The time I spend working stops me 
from supporting my preschool child 
to be active        
Total sample 474 29.3 22.6 32.1 13.3 2.7 - 
Boys 256 28.5 18.4 37.1 14.1 2.0 - 
Girls 218 30.3 27.5 26.2 12.4 3.7 - 
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Table 8.2 Percent of parents and frequency of constraints to supporting their preschool 
child being physically active, for the total sample and by sex 
Parental constraint n Never 
(%) 
Rarely
(%) 
Some-
times
(%) 
A lot or 
most of 
the time 
(%) 
Always
(%) 
N/A (%) 
I always have a car available when I 
want to take my preschool child 
somewhere to be active        
Total sample 474 2.3 2.1 7.8 13.5 74.3 - 
Boys 256 1.6 2.7 7.4 14.5 73.8 - 
Girls 218 3.2 1.4 8.3 12.4 74.8 - 
No matter how I feel, I always make 
sure I give my preschool child 
opportunities to be active        
Total sample 474 0.0 1.5 22.6 49.0 27.0 - 
Boys 256 0.0 2.3 21.5 51.6 24.6 - 
Girls 218 0.0 0.5 23.9 45.9 29.8 - 
 
Parental preferences 
Responses for parents’ level of agreement with statements about their preferences for 
their preschool child’s physical activity are presented in Table 8.3. Almost all parents 
(88.8%) agreed that it was important that they were active together as a family. Almost 
three quarters of parents (71.8%) reported that they liked to be active with their 
preschool child. Fewer than one in every 20 parents (4.6%) preferred indoor to 
outdoor play spaces for their child. Few parents reported that they got bored watching 
their child be active (13.0%) or going to the same place for their child to be active 
(12.4%). Approximately one third of parents reported that they liked to be social with 
other parents when their child was being active (38.0%) and that they liked their child 
to do the activities they themselves did as a child (32.0%). Parents of boys were more 
likely to agree that it was important for them to be active together as a family than 
were parents of girls (p=0.03). There were no other between sex differences.  
(cont'd)
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Table 8.3 Percent of parents reporting level of agreement with statements about 
parent preferences for preschool child’s physical activity, for the total 
sample and by sex 
Parent preferences n Strongly 
disagree
(%) 
Disagree
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree (%) 
N/A (%) 
I prefer to take my 
preschool child to indoor 
play centres than to 
outdoor play spaces 
 
Total sample 474 28.3 44.5 22.6 4.4 0.2 - 
Boys 256 27.7 47.7 21.5 2.7 0.4 - 
Girls 218 28.9 40.8 23.9 6.4 0.0 - 
I like to participate with my 
preschool child when 
he/she is playing in 
outdoor play spaces 
 
Total sample 474 0.0 4.0 24.3 64.4 7.4 - 
Boys 256 0.0 5.1 21.1 65.2 8.6 - 
Girls 218 0.0 2.8 28.0 63.3 6.0 - 
I prefer to be social with 
other parents when my 
preschool child is playing 
in outdoor play spaces 
 
Total sample 474 2.3 19.2 40.5 35.9 2.1 - 
Boys 256 3.5 17.6 43.8 32.8 2.3 - 
Girls 218 0.9 21.1 36.7 39.5 1.8 - 
I get bored watching my 
preschool child play in 
outdoor play spaces if 
there is nothing else for 
me to do 
 
Total sample 474 17.1 52.7 17.1 12.2 0.8 - 
Boys 256 16.0 54.3 16.8 12.1 0.8 - 
Girls 218 18.4 50.9 17.4 12.4 0.9 - 
I like my preschool child to 
do the activities my older 
children do/did 
 
Total sample 474 3.6 13.7 22.6 17.5 4.9 37.8 
Boys 256 3.5 14.5 24.2 17.2 3.5 37.1 
Girls 218 3.7 12.8 20.6 17.9 6.4 38.5 
I like my preschool child to 
do the activities I did as a 
child
Total sample 474 6.5 27.0 34.4 27.6 4.4 - 
Boys 256 6.6 30.5 31.6 27.0 4.3 - 
Girls 218 6.4 22.9 37.6 28.4 4.6 - 
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Table 8.3 Percent of parents reporting level of agreement with statements about 
parent preferences for preschool child’s physical activity, for the total 
sample and by sex 
Parent preferences n Strongly 
disagree
(%) 
Disagree
(%) 
Neither
agree or 
disagree
(%) 
Agree
(%) 
Strongly
agree (%) 
N/A (%) 
I get bored going to the 
same place for my 
preschool child to be 
active
 
Total sample 474 12.7 52.5 23.4 10.8 0.6 - 
Boys 256 12.1 54.7 22.3 10.6 0.4 - 
Girls 218 13.3 50.0 24.8 11.0 0.9 - 
It is important to me that 
we spend time being 
physically active together 
as a family* 
 
Total sample 474 0.4 0.2 10.6 49.6 39.2 - 
Boys 256 0.4 0.0 7.8 48.4 43.4 - 
Girls 218 0.9 0.0 13.8 50.9 34.4 
 
* between sex difference (p<0.05) 
Parental confidence to support child’s healthy behaviours 
Table 8.4 shows the percent of parents and their reported level of confidence in 
helping their child participate in healthy behaviours. Parents reported that they had 
relatively high levels of confidence in supporting healthy behaviours. For instance, 
almost three quarters of parents felt very or extremely confident that they could 
support their child to achieve at least one hour of physical activity every day (71.3%) 
and participate in a range of physical activities (71.9%) over the coming year. Three 
quarters of parents (74.1%) felt very or extremely confident that they would be able to 
say no to their child’s requests for computer or electronic games. Two thirds felt very 
or extremely confident that they would be able to get their child to be active if he/she 
was asking to use computer or electronic games (67.4%) and could get their child to 
watch less than two hours of television per day (66.4%). There were no differences 
evident between the sexes for individual items. No differences were evident between 
boys and girls for the composite score of all items, which had a mean value of 14.5 
(SD 3.6, range 3 to 20). 
(cont'd)
Chapter Eight: Parental and social correlates 
Page 212 
Table 8.4 Percent of parents reporting level of confidence to support their 
child to achieve healthy behaviours, for the total sample and by sex
Parent confidence to 
support child in healthy 
behaviours  
 n Not at all 
confident 
(%) 
Slightly
confident 
(%) 
Moderately 
confident 
(%) 
Very
confident 
(%) 
Extremely
confident 
(%) 
Participate in at least one 
hour of physical activity 
every day over the next 
year
      
Total sample 473 1.5 7.0 20.3 38.7 32.6 
Boys 255 1.2 5.1 22.0 41.2 30.6 
Girls 218 1.8 9.2 18.4 35.8 34.9 
Participate in a range of 
physical activities over the 
next year 
Total sample 473 0.4 5.9 21.8 43.6 28.3 
Boys 255 0.4 5.9 20.0 45.9 27.8 
Girls 218 0.5 6.0 23.9 40.8 28.9 
Be active when he/she 
wants to play on the 
computer or play 
electronic games over the 
next year 
Total sample 472 1.1 6.4 25.2 38.8 28.6 
Boys 254 0.8 7.1 25.2 39.0 28.0 
Girls 218 1.4 5.5 25.2 38.5 29.4 
Limit my preschool child’s 
screen-based 
entertainment 
(TV/video/DVD/computer/ 
electronic games) to less 
than 2 hours on any day 
over the next year 
Total sample 473 2.8 7.6 23.3 38.1 28.3 
Boys 255 1.6 7.5 21.6 41.2 28.2 
Girls 218 4.1 7.8 25.2 34.4 28.4 
Say no to my preschool 
child’s requests to play on 
the computer or electronic 
games over the next year 
Total sample 471 3.6 7.0 15.3 37.4 36.7 
Boys 254 4.7 5.9 15.0 36.6 37.8 
Girls 217 2.3 8.3 15.7 38.3 35.5 
 
Parental beliefs about child’s behaviours 
Parents reported on their level of agreement with a series of items concerning their 
perceptions of their child’s physical activity (Table 8.5). Almost all parents (93.9%) 
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agreed that their child should do one hour or more of physical activity every day, 
almost three-quarters agreed that they were satisfied with the amount their child did 
(73.2%) and that their child did enough physical activity for health (74.9%). Fewer 
than half of the parents (47.9%) agreed that their child should be doing more physical 
activity than they already did, while more than half (52.3%) agreed that the amount of 
television their child watched would not be detrimental to his/her health. Almost half 
the parents (46.7%) agreed that their child participated in enough physical activity 
during care hours and therefore did not need to participate in additional physical 
activity outside care hours on that day. A higher percent of parents with boys agreed 
that their child needed to do one hour or more of physical activity than did parents 
with girls (p=0.03). No other differences between the sexes were evident.  
Table 8.5 Percent of parents reporting their level of agreement with beliefs 
about their child’s physical activity, for the total sample and by sex
 Parental belief n Strongly 
Disagree
(%) 
Disagree
(%) 
Neither
agree nor 
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
I am satisfied with the amount of 
physical activity my preschool 
child does 
Total sample 474 0.4 10.3 16.0 47.9 25.3 
Boys 256 0.4 9.4 13.7 52.0 24.6 
Girls 218 0.5 11.5 18.8 43.1 26.2 
I would like my preschool child to 
do more physical activity 
Total sample 474 2.7 15.0 34.4 41.4 6.5 
Boys 256 2.3 17.2 31.6 42.6 6.3 
Girls 218 3.2 12.4 37.6 39.9 6.9 
My preschool child does enough 
physical activity to keep him/her 
healthy 
Total sample 474 0.4 5.1 19.6 53.4 21.5 
Boys 256 0.8 3.5 18.8 53.5 23.4 
Girls 218 0.0 6.9 20.6 53.2 19.3 
I think that my preschool child 
should do at least one hour of 
activity every day 
      
Total sample 474 1.1 0.8 4.2 35.0 58.9 
Boys 256 0.4 0.8 2.7 37.5 58.6 
Girls 218 1.8 0.9 6.0 32.1 59.2 
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Table 8.5 Percent of parents reporting their level of agreement with beliefs 
about their child’s physical activity, for the total sample and by sex
 Parental belief n Strongly 
Disagree
(%) 
Disagree
(%) 
Neither
agree nor 
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
My preschool child does enough 
physical activity at 
preschool/kinder/childcare for 
the whole day on days when 
he/she attends, even if he/she is 
only there for a few hours 
Total sample 474 1.5 24.3 27.6 35.9 10.8 
Boys 256 1.6 27.0 26.6 37.5 7.4 
Girls 218 1.4 21.1 28.9 33.9 14.7 
The amount of TV my preschool 
child watches would not affect 
his/her health 
Total sample 474 5.7 21.1 20.9 42.0 10.3 
Boys 256 7.4 21.1 21.9 41.0 8.6 
Girls 218 3.7 21.1 19.7 43.1 12.4 
 
Parental rules 
Table 8.6 shows that parents reported high levels of agreement with rules which are 
aimed at protecting their child from harm such as traffic accidents (96.5%) and 
stranger danger (73.8%), and virtually no parents agreed (2.3%) that their child was 
allowed to play freely in the street whenever he/she wanted to. However, only one 
third of parents (33.8%) agreed that they had rules about physical activity to stop their 
child hurting him/herself, such as not climbing trees. Almost three quarters of parents 
also agreed that they limited their child’s television viewing time (74.7%), and the 
majority of parents agreed that they limited their child’s computer and electronic game 
use time (85.3%). Almost all parents agreed that their child was allowed to play freely 
in the backyard whenever he/she wanted to (90.5%) and that they would take their 
child outside to play if they felt he/she had been inside for too long (83.3%). There 
were no differences between boys and girls. 
(cont'd)
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Table 8.6 Percent of parents reporting level of agreement about rules 
for sedentary behaviours and physical activity, for the total 
sample and by sex 
Parental rules and limits n Strongly 
Disagree 
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
I limit how much time my preschool 
child is allowed to spend watching 
TV
      
Total sample 474 0.4 7.6 17.3 51.1 23.6 
Boys 256 0.4 8.6 13.3 53.9 23.8 
Girls 218 0.5 6.4 22.0 47.7 23.4 
I limit how much time my preschool 
child is allowed to spend using 
computer and electronic games 
Total sample 470 0.9 4.3 9.6 46.8 38.5 
Boys 253 0.8 5.1 9.9 43.5 40.7 
Girls 217 0.9 3.2 9.2 50.7 35.9 
My preschool child is not allowed to 
throw balls or play ball-games 
inside the house 
Total sample 474 4.9 28.7 13.7 35.9 16.9 
Boys 256 5.9 27.0 12.1 37.9 17.2 
Girls 218 3.7 30.7 15.6 33.5 16.5 
My preschool child is not allowed to 
play rough games, like rough-and-
tumble or running, inside the house 
Total sample 474 8.9 43.7 13.5 23.4 10.6 
Boys 256 9.8 43.8 13.7 22.7 10.2 
Girls 218 7.8 43.6 13.3 24.3 11.0 
I have rules about physical activity 
to protect my preschool child from 
other people (e.g. not allowed 
outside the home yard on his/her 
own) 
Total sample 474 4.2 14.1 7.8 40.7 33.1 
Boys 256 3.5 15.6 8.6 41.8 30.5 
Girls 218 5.1 12.4 6.9 39.5 36.2 
I have rules about physical activity 
to stop my preschool child from 
hurting him/herself (e.g. no climbing 
trees)
Total sample 474 8.0 36.3 21.9 24.9 8.9 
Boys 256 9.0 37.9 19.5 26.6 7.0 
Girls 218 6.9 34.4 24.8 22.9 11.0 
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Table 8.6 Percent of parents reporting level of agreement about rules 
for sedentary behaviours and physical activity, for the total 
sample and by sex 
Parental rules and limits n Strongly 
Disagree 
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
I have rules about physical activity 
to protect my preschool child from 
accidents with traffic (e.g. always 
holding adult hand near roads) 
Total sample 474 0.0 1.9 1.7 35.7 60.8 
Boys 256 0.0 1.6 2.3 37.9 58.2 
Girls 218 0.0 2.3 0.9 33.0 63.8 
My preschool child is able to play 
freely in the backyard whenever 
he/she wants to 
Total sample 474 1.5 4.0 4.0 36.7 53.8 
Boys 256 1.2 2.7 3.5 37.5 55.1 
Girls 218 1.8 5.5 4.6 35.8 52.3 
My preschool child is able to play 
freely in the street whenever he/she 
wants to 
Total sample 474 58.2 34.8 4.6 1.5 0.8 
Boys 256 62.1 31.6 3.9 1.2 1.2 
Girls 218 53.7 38.5 5.5 1.8 0.5 
I take my preschool child outside to 
play if I think he/she has been inside 
for too long 
Total sample 474 0.4 3.4 12.9 57.8 25.5 
Boys 256 0.8 3.1 11.3 56.6 28.1 
Girls 218 0.0 3.7 14.7 59.2 22.5 
 
Parental regulation of screen behaviours and physical activity 
Parents reported on the types of controls and limits they placed on their child’s 
screen-time and physical activity behaviours (Table 8.7). More than three quarters of 
parents (77.4%) agreed that they would switch off the television if they thought their 
child was watching too much and only 12.9% of parents agreed that was not necessary 
for their child. By contrast, approximately half of all parents agreed that it was not 
necessary to switch off the computer/internet (46.8%) or electronic games (53.1%) 
for their child, with most of the remaining parents agreeing that they would switch off 
those entertainment options for their child if they felt their child spent too much time 
in that behaviour (46.0% and 40.1% of all parents, respectively). Similarly, more than 
(cont'd)
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half of all parents (53.3%) agreed that they needed to regulate their child’s television 
watching to ensure their child did not watch too much. No differences were evident 
in response patterns between parents of boys and girls. 
Table 8.7 Percent of parents reporting level of agreement with regulation of child’s 
screen behaviours and physical activity, for the total sample and by sex 
Parental regulation n Strongly 
Disagree
(%) 
Disagree
(%) 
Neither
agree nor 
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
Not
necessary
for my 
child (%) 
I switch off the TV if I 
think my preschool child 
is watching too much 
      
Total sample 474 0.4 3.0 6.3 36.3 41.1 12.9 
Boys 256 0.0 3.5 4.3 41.0 37.5 13.7 
Girls 218 0.9 2.3 8.7 30.7 45.4 11.9 
I switch off the 
computer/internet if I 
think my preschool child 
is using it too much 
Total sample 474 0.4 1.7 5.1 22.4 23.6 46.8 
Boys 256 0.4 2.0 2.3 23.8 22.7 48.8 
Girls 218 0.5 1.4 8.3 20.6 24.8 44.5 
I switch off electronic 
games if I think my 
preschool child is 
playing too much 
Total sample 473 0.2 1.7 4.9 20.9 19.2 53.1 
Boys 255 0.0 2.0 2.8 23.1 19.6 52.6 
Girls 218 0.5 1.4 7.3 18.4 18.8 53.7 
If I did not guide or 
regulate my preschool 
child’s TV watching, 
he/she would watch too 
much 
 
Total sample 474 7.4 22.8 16.5 39.2 14.1 N/A 
Boys 256 5.9 21.1 18.0 41.4 13.7 
Girls 218 9.2 24.8 15.7 36.7 14.7 
 
 
8.4.2 Descriptive results of other social variables 
Role modelling – parental physical activity 
Maternal and paternal physical activity participation (number of sessions and amount 
of time per week in each of moderate, vigorous and total physical activity) is reported 
in Table 8.8. Mothers and fathers participated in an average of 4.1 (SD=3.5) and 3.8 
(SD=4.0) sessions, and 195.7 (SD=181.5) and 177.4 (SD=168.1) minutes, of 
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moderate physical activity per week, respectively. Mothers and fathers participated in 
an average of 2.1 (SD=2.0) and 2.3 (SD=2.9) sessions, and 110.0 (SD=120.6) and 
130.0 (SD=165.2) minutes, of vigorous physical activity per week, respectively. In 
total, mothers and fathers participated in an average of 6.1 (SD=4.3) and 6.0 (SD=5.9) 
sessions and 304.2 (SD=241.3) and 307.0 (SD=260.9) minutes of physical activity per 
week, respectively. When parental physical activity data was assessed against the 
recommended 150 minutes of moderate to vigorous physical activity per week, 72% 
of mothers and 67% of fathers achieved the recommended amount, which is slightly 
higher than other recent Australian data suggest (Turrell et al. 2010). 
Fathers spent significantly more time in vigorous physical activity than did mothers 
(p=0.018). There were no other significant differences between mothers’ and fathers’ 
physical activity behaviours. Fathers of boys participated in significantly more 
vigorous physical activity sessions per week than fathers of girls (p=0.016). There 
were no other differences in parental physical activity behaviours between parents of 
boys and girls. 
Table 8.8 Mothers’ and fathers’ moderate and vigorous physical activity: 
number of sessions and amount of time per week, for the total 
sample and by sex 
Parental physical 
activity 
Maternal  
physical activity 
 Paternal  
physical activity 
n Mean (SD) Range  n Mean (SD) Range 
Number of moderate 
sessions per week 
Total sample 474 4.06 (3.48) 0-36  421 3.77 (3.99) 0-30 
Boys 257 4.24 (3.98) 0-36  225 3.68 (4.03) 0-30 
Girls 217 3.84 (2.77) 0-20  196 3.87 (3.96) 0-30 
Amount of time in 
moderate physical 
activity per week (mins) 
  
Total sample 471 195.66 (181.45) 0-840  420 177.42 (168.10) 0-840 
Boys 254 204.60 (185.36) 0-840  224 172.59 (166.20) 0-840 
Girls 217 185.20 (176.61) 0-840  196 182.93 (170.51) 0-840 
Number of vigorous 
sessions per week 
  
Total sample* 468 2.10 (1.96) 0-10  418 2.28 (2.94) 0-30 
Boys 254 2.18 (1.99) 0-10  224 2.60 (3.43) 0-30 
Girls 214 2.01 (1.92) 0-9  194 1.91 (2.20) 0-12 
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Table 8.8 Mothers’ and fathers’ moderate and vigorous physical activity: 
number of sessions and amount of time per week, for the total 
sample and by sex 
Parental physical 
activity 
Maternal  
physical activity 
 Paternal  
physical activity 
n Mean (SD) Range  n Mean (SD) Range 
Amount of time in 
vigorous physical 
activity per week (mins) 
  
Total sample 473 110.03 (120.59) 0-840  421 129.96 (165.15) 0-840 
Boys 257 113.54 (121.55) 0-840  225 139.98 (177.70) 0-840 
Girls 216 105.86 (119.57) 0-640  196 118.47 (149.08) 0-840 
Total number of  
sessions per week 
  
Total sample 474 6.13 (4.34) 0-42  421 6.03 (5.92) 0-50 
Boys 257 6.39 (4.87) 0-42  225  6.26 (6.69) 0-50 
Girls 217 5.82 (3.62) 0-25  196 5.76 (4.88) 0-31 
Total amount of time in 
physical activity per 
week (mins) 
  
Total sample 474 304.22 (241.33) 0-1680  421 306.96 (260.94) 0-1500 
Boys 257 315.75 (247.49) 0-1680  225 311.80 (280.19) 0-1500 
Girls 217 290.57 (233.66) 0-1140  196 301.40 (237.51) 0-1200 
* between parental sex difference (p<0.05);  paternal difference between child sex (p<0.05) 
Child’s interactive physical activity behaviours 
Parents reported their child’s physical activity behaviours which involved other people 
or pets (Table 8.9). Generally, there was strong agreement from parents that 
preschool children were active with friends (94.9%), with siblings (80.0%), and that 
preschool children were active for longer when they were with someone else 
compared with when they were on their own (80.7%). A large percent of parents also 
agreed that their child was competitive while they were being active (61.0%). Girls 
were more likely to be active with their pets than were boys (p=0.026) and boys were 
more likely to be competitive when being active than were girls (p=0.013). There were 
no other differences between boys and girls. 
(cont'd)
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Table 8.9 Percent of parents and level of agreement with statements reflecting 
child’s interactive physical active behaviours, for the total sample 
and by sex 
Child’s interactive physical 
activity behaviours 
n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
Not
applicable 
(%) 
My preschool child is active with 
his/her siblings        
Total sample 471 0.9 1.5 4.7 34.8 45.2 13.0 
Boys 255 0.4 1.2 5.5 32.9 49.8 10.2 
Girls 216 1.4 1.9 3.7 37.0 39.8 16.2 
My preschool child is active with 
his/her friends        
Total sample 472 0.6 0.1 3.6 51.3 43.6 - 
Boys 256 0.4 0.8 2.7 46.5 49.6 - 
Girls 216 0.9 0.9 4.6 56.9 36.6 - 
My preschool child is active with 
his/her pets        
Total sample* 472 1.3 7.6 8.5 28.8 11.2 42.6 
Boys 256 1.2 4.7 7.8 27.7 9.8 48.8 
Girls 216 1.4 11.1 9.3 30.1 13.0 35.2 
My preschool child is active for 
longer when with someone else 
than when on his/her own        
Total sample 472 1.9 5.7 11.7 41.1 39.6 - 
Boys 256 2.3 6.3 10.9 40.6 39.8 - 
Girls 216 1.4 5.1 12.5 41.7 39.4 - 
My preschool child is 
competitive with other children 
when being physically active        
Total sample* 471 1.5 16.4 21.2 42.5 18.5 - 
Boys 256 2.0 11.7 19.5 47.7 19.1 - 
Girls 215 0.9 21.9 23.3 36.3 17.7 - 
* between sex difference (p<0.05) 
Table 8.10 presents the descriptive results for the frequency of interactive physical 
activity participation, that is, with whom and how frequently the preschool child is 
physically active. Just under one third of mothers (31.1%) and one quarter of fathers 
(24.8%) were active each day with their child. Almost two thirds of children (63.0%) 
were active with siblings daily. Less than one in 10 children (9.3%) was active with the 
whole family on a daily basis, and almost two thirds of children (63.8%) were active 
with the whole family only two or fewer times per week. Half or more of the children 
were active once a week or less with cousins, aunts/uncles, grandparents, parents’ 
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friends/children, child’s friends, other peers. Mothers were significantly more 
frequently active with their preschool children than were fathers, for the total sample 
and for each of boys and girls (p<0.001). The composite score for family physical 
activity interaction (siblings, whole family, cousins, uncles/aunts and grandparents) 
had a mean weekly frequency of 10 (SD=4.7, range 0 to 35). There were no 
differences by sex for any of the variables or the composite score. 
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Table 8.10 Frequency of participation by other people in physical activity with the preschool child, for the total sample and by sex 
Person
n Never/ 
rarely (%) 
Less than 
once a 
week (%) 
1-2 times a 
week (%) 
3-4 times a 
week (%) 
5-6 times a 
week (%) 
Daily (%) N/A (%) Mean (SD) frequency of 
PA interaction (times 
per week) 
Mother^ 
Total sample 472 1.3 5.1 19.7 27.1 15.7 31.1 - 4.3 (2.3) 
Boys 256 1.6 5.5 19.9 27.3 14.8 30.9 - 4.3 (2.3) 
Girls 216 0.9 4.6 19.4 26.9 16.7 31.5 - 4.4 (2.3) 
Father 
  
Total sample 423 1.9 4.5 25.1 29.8 14.0 24.8 - 4.0 (2.3) 
Boys 226 2.2 4.9 24.8 32.3 12.4 23.5 - 3.9 (2.2) 
Girls 197 1.5 4.1 25.4 26.9 15.7 26.4 - 4.1 (2.3) 
Siblings 
  
Total sample 470 3.2 0.9 3.0 5.5 9.6 63.0 14.9 5.2 (2.8) 
Boys 254 3.5 0.8 1.6 6.3 9.5 65.8 12.6 5.4 (2.7) 
Girls 216 2.8 0.9 4.6 4.6 9.7 59.7 17.6 5.0 (3.9) 
Whole family together 
  
Total sample 472 4.9 15.0 43.9 19.7 7.2 9.3 - 2.5 (2.0) 
Boys 256 7.0 15.2 41.0 22.3 5.5 9.0 - 2.4 (2.0) 
Girls 216 2.3 14.8 47.2 16.7 9.3 9.7 - 2. 6 (2.1) 
Cousins 
  
Total sample 472 23.3 34.8 18.4 5.9 1.1 1.7 14.8 0.8 (1.3) 
Boys 255 25.9 34.5 17.3 5.5 0.8 0.8 15.3 0.7 (1.1) 
Girls 217 20.3 35.0 19.8 6.5 1.4 2.8 14.3 1.0 (1.5) 
Uncles and/or aunts 
  
Total sample 473 32.4 38.1 16.1 4.0 0.4 1.9 7.2 0.7 (1.2) 
Boys 256 33.2 39.5 15.6 3.5 0.0 0.8 7.4 0.6 (1.0) 
Girls 217 31.3 36.4 16.6 4.6 0.9 3.2 6.9 0.9 (1.5) 
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Table 8.10 Frequency of participation by other people in physical activity with the preschool child, for the total sample and by sex 
Person
n Never/ 
rarely (%) 
Less than 
once a 
week (%) 
1-2 times a 
week (%) 
3-4 times a 
week (%) 
5-6 times a 
week (%) 
Daily (%) N/A (%) Mean (SD) frequency of 
PA interaction (times 
per week) 
Grandparents 
  
Total sample 473 24.5 29.0 26.6 6.3 2.3 3.0 8.3 1.1 (1.6) 
Boys 256 25.0 28.5 29.3 5.9 1.2 2.3 7.8 1.0 (1.4) 
Girls 217 24.0 29.5 23.5 6.9 3.7 3.7 8.8 1.2 (1.7) 
You or your partner’s friends 
  
Total sample 469 34.3 34.1 25.6 4.7 0.6 0.6 - 0.8 (1.1) 
Boys 255 32.2 36.1 26.3 4.3 0.8 0.4 - 0.8 (1.0) 
Girls 214 36.9 31.8 24.8 5.1 0.5 0.9 - 0.8 (1.1) 
Children of your or your partner’s friends 
  
Total sample 471 13.8 32.7 35.2 10.8 2.6 1.3 3.6 1.3 (1.4) 
Boys 255 13.7 32.9 35.3 10.6 3.5 0.0 3.9 1.3 (1.3) 
Girls 216 13.9 32.4 35.2 11.1 1.4 2.8 3.2 1.4 (1.5) 
Child’s friends 
  
Total sample 472 31.8 23.5 29.5 8.9 4.0 2.3 - 1.3 (1.6) 
Boys 255 34.1 23.1 31.0 6.3 3.5 2.0 - 1.1 (1.5) 
Girls 217 29.0 24.0 27.7 12.0 4.6 2.8 - 1.4 (1.7) 
Total family interaction (siblings, whole 
family, cousins, uncles/aunts, grandparents) 
 
       
 
Total sample 472 - - - - - - - 10.3 (4.7) 
Boys  256 - - - - - - - 10.1 (4.0) 
Girls  216 - - - - - - - 10.5 (5.5) 
^ between parent difference for the total sample, boys and girls (p<0.01)
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Role modelling – visible physical activity 
Table 8.11 shows the frequency that children saw other people being active. 
Approximately half the children in the sample saw their mothers (43.7%) and siblings 
(49.3%) being active four or more times per week. Approximately one third of 
children saw their fathers (33.1%) and people on the television (35.0%) being active 
four or more times a week. Only 12.5% of children saw adults other than their parents 
being active four or more times a week. There were no differences for any of the 
variables between sexes. Both boys and girls saw their mothers being active 
significantly more often than they saw their fathers being active (p<0.001). Children 
saw their parents as active role models an average of 5.8 (SD=3.5) times per week. 
Children saw an average of 13.4 (SD=6.7) proximal active role models each week. 
There were no differences between sexes for any of the composite scores. 
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Table 8.11 Frequency of child seeing active role models, for the total sample and by sex 
Role model 
n Never/ 
rarely (%) 
Once a 
fortnight or 
less (%) 
Once a 
week (%) 
2-3 times a 
week (%) 
4-5 times a 
week (%) 
6 or more 
times a 
week (%) 
N/A (%) Mean (SD) 
frequency (times 
per week) 
Preschool child sees his/her mother 
being active^ 

Total sample 471 5.7 8.7 9.8 32.1 25.5 18.3 - 3.3 (2.1) 
Boys 255 4.3 8.2 11.0 32.9 25.9 17.7 - 3.3 (2.0) 
Girls 216 7.4 9.3 8.3 31.0 25.0 19.0 - 3.3 (2.1) 
Preschool child sees his/her father 
being active 
  
Total sample 423 8.0 9.9 16.3 32.6 20.6 12.5 - 2.8 (2.0) 
Boys 226 8.0 9.3 14.2 36.7 20.8 11.1 - 2.8 (1.9) 
Girls 197 8.1 10.7 18.8 27.9 20.3 14.2 - 2.8 (2.1) 
Preschool child sees his/her older 
siblings being active 
  
Total sample 471 2.6 0.4 1.9 10.2 13.6 35.7 35.7 3.2 (2.9) 
Boys 254 3.2 0.4 1.2 9.5 14.2 36.2 35.4 3.2 (2.9) 
Girls 217 1.8 0.5 2.8 11.1 12.9 35.0 35.9 3.2 (2.9) 
Preschool child sees other adults (e.g. 
uncles/aunts, teachers) being active 
  
Total sample 471 22.5 17.2 20.6 27.2 9.8 2.8 - 1.6 (1.6) 
Boys 255 21.2 18.0 20.4 28.6 8.2 3.5 - 1.6 (1.6) 
Girls 216 24.1 16.2 20.8 25.5 11.6 1.9 - 1.6 (1.6) 
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Table 8.11 Frequency of child seeing active role models, for the total sample and by sex 
Role model 
n Never/ 
rarely (%) 
Once a 
fortnight or 
less (%) 
Once a 
week (%) 
2-3 times a 
week (%) 
4-5 times a 
week (%) 
6 or more 
times a 
week (%) 
N/A (%) Mean (SD) 
frequency (times 
per week) 
My preschool child sees people being 
active on the TV/video/DVD (e.g. 
dancing, sport) 
  
Total sample 472 5.9 8.5 17.0 33.7 22.0 12.9 - 2.9 (2.0) 
Boys 256 6.3 10.2 17.2 33.6 21.9 10.9 - 2.8 (1.9) 
Girls 216 5.6 6.5 16.7 33.8 22.2 15.3 - 3.0 (2.0) 
Preschool child sees parents being 
active
  
Total sample 471 - - - - - - - 5.8 (3.5) 
Boys 255 - - - - - - - 5.7 (3.4) 
Girls 216 - - - - - - - 5.8 (3.6) 
Preschool child sees all active role 
models (Total) 
  
Total sample 473 - - - - - - - 16.3 (7.3) 
Boys 256 - - - - - - - 16.2 (7.0) 
Girls 217 - - - - - - - 16.4 (7.9) 
Preschool child sees all proximal 
active role models (Total excluding 
television)
  
Total sample 473 - - - - - - - 13.4 (6.7) 
Boys 256 - - - - - - - 13.5(6.4) 
Girls 217 - - - - - - - 13.4 (7.0) 
^ between parents difference for total sample, boys and girls (p<0.01)
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Physical activity at social gatherings 
Table 8.12 shows the frequency that children and their families attended social 
gatherings where adults and children might have the opportunity to be active. More 
than two thirds of the sample (67.16%) attended social gatherings once a week or 
more frequently. There were no differences between boys and girls. 
Table 8.12 Frequency of attendance at social gatherings, for the total sample 
and by sex 
Frequency of attendance Total sample 
(%) (n=472) 
Boys (%) 
(n=255) 
Girls (%) 
(n=217) 
Never 1.7 2.4 0.9 
Once a month or less 12.7 12.2 13.4 
Once every fortnight 18.4 19.6 17.1 
Once a week 30.1 27.8 32.7 
Two or more times a week 37.1 38.0 35.9 
 
Parents reported on how frequently there was physical activity when they were at 
social gatherings and who, adults and/or children, were active. Descriptive statistics 
are presented in Table 8.13. More than half the parents (54.3%) reported that usually 
(a lot or always) children were active while adults were not active, and one third 
(33.6%) reported that children and adults were usually (a lot or always) active together. 
Virtually no parents (0.6%) reported that usually no-one was (a lot or always) active at 
social gatherings. There were no differences between boys and girls for children and 
adults or only children being active at social gatherings. However, there was a 
significant difference between parents of girls and boys reporting that usually (a lot or 
always) no-one was active at social gatherings (p=0.04), and it is evident that only 
parents of girls reported this. However, the percent of parents reporting this was very 
small (0.5%) and therefore the significant finding may be spurious and not 
meaningful. 
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Table 8.13 Frequency of physical activity at social gatherings, for the total 
sample and by sex 
Physical activity at social gatherings n Never/ 
rarely (%) 
Sometimes 
(%) 
A lot or 
most of the 
time (%) 
Always (%) 
When at social gatherings children and 
adults are usually active together      
Total sample 468 8.3 58.1 25.0 8.6 
Boys 251 8.4 57.4 26.3 8.0 
Girls 217 8.3 59.0 23.5 9.2 
When at social gatherings, children are 
usually active with each other while adults 
are not active      
Total sample 468 2.1 33.6 47.0 17.3 
Boys 251 2.0 36.7 43.4 17.9 
Girls 217 2.3 30.0 51.2 16.6 
When at social gatherings, no one is usually 
active      
Total sample 468 82.9 16.5 0.4 0.2 
Boys 251 86.9 13.2 0.0 0.0 
Girls 217 78.3 20.3 0.9 0.5 
 
Provision of logistic support for preschool child’s physical activity 
Parents reported the frequency of logistic support provided to their preschool 
children (Table 8.14). Logistic support encompasses such behaviours as paying for 
things to support the child’s physical activity and transporting the child places to be 
active. Due to low reliability for maternal logistic support, only paternal logistic 
support is included here. One in five fathers (20.1%) provided logistic support to their 
preschool child five or more times a week. There were no between sex differences. 
Children received a total mean of 2.7 (SD=2.2) instances of logistic support from 
their fathers each week.  
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Table 8.14 Frequency of provision of logistic support for preschool children’s 
physical activity, for the total sample and by sex 
Logistic support 
provided by: 
n Never/ 
rarely
(%) 
Less
than 
once a 
week
(%) 
1-2
times a 
week
(%) 
3-4
times a 
week
(%) 
5-6
times a 
week
(%) 
Daily
(%) 
Mean (SD) 
provision of 
logistic 
support 
(times per 
week)
Father 
  
Total sample 423 4.5 15.6 40.7 19.2 7.1 13.0 2.7 (2.2) 
Boys 226 4.9 15.0 42.0 20.4 7.5 10.2 2.5 (2.1) 
Girls 197 4.1 16.2 39.1 17.8 6.6 16.2 2.8 (2.3) 
 
Emotional support for preschool child’s physical activity 
The results of parent report of the frequency their preschool child received emotional 
support, in the form of praise or encouragement, are presented in Table 8.15. More 
than half of all mothers (57.8%) provided daily emotional support to their preschool 
child for being physically active. Slightly fewer than half (45.4%) of the fathers 
provided daily emotional support. This difference in support was significant for the 
whole sample and for each of boys and girls (p<0.001). That is, mothers provided 
significantly more emotional support than did fathers. No differences were evident in 
the amount of emotional support for the child’s physical activity by child sex. 
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Table 8.15 Frequency of provision of emotional support for preschool 
children’s physical activity, for the total sample and by sex 
Emotional 
support 
provided by: 
n Never/ 
rarely
(%) 
Less
than 
once a 
week
(%) 
1-2
times a 
week
(%) 
3-4
times a 
week
(%) 
5-6
times a 
week
(%) 
Daily
(%) 
Mean (SD) 
frequency of 
provision of 
encouragement/ 
support (times 
per week) 
Mother^ 
Total sample 469 0.9 2.6 8.3 20.7 9.8 57.8 5.5 (2.1) 
Boys 254 1.6 2.4 6.3 22.1 9.1 58.7 5.5 (2.1) 
Girls 215 0.0 2.8 10.7 19.1 10.7 56.7 5.4 (2.1) 
Father 
  
Total sample 421 1.0 5.2 19.7 20.4 8.3 45.4 4.7 (2.4) 
Boys 225 1.8 4.9 19.1 22.7 7.6 44.0 4.6 (2.4) 
Girls 196 0.0 5.6 20.4 17.9 9.2 46.9 4.8 (2.4) 
Total parental 
emotional
support  
  
Total sample 469 - - - - - - 9.6 (4.3) 
Boys 254 - - - - - - 9.6 (4.2) 
Girls 215 - - - - - - 9.7 (4.4) 
^ mothers provided more support than fathers (p<0.001) 
Siblings 
Preschool children had a mean of 1.2 (SD 0.8, range 0-5) siblings. Over half the 
sample (53.4%) had one sibling, and almost a quarter (23.2%) had two siblings. 
Relatively few children had three (5.3%), four (1.5%) or five or more (0.2%) siblings. 
Seventy-eight children (16.5%) had no siblings. Children had a mean of 0.7 (SD=0.8, 
range 0-4) older and 0.5 (SD=0.5, range 0-3) younger siblings.  
Playgroup1 participation 
Overall, 22.5% of preschool children, 25.3% of boys and 19.2% of girls, attended 
playgroup. Children (n=102) attended an average of 1.92 (SD=1.25) times per week. 
There was no difference between the frequency with which boys (n=64, μ=1.98 
(SD=1.98)) and girls (n=38 μ=1.82 (SD=1.23)) attended playgroup. 
                                                 
1 Playgroup is for babies, toddlers, preschoolers and their parents. It is an informal setting where 
children can play and participate in a range of activities. Playgroup gives parents opportunities to meet 
others in similar situations to themselves (see http://www.playgroup.org.au/ for more information).  
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8.4.3 Associations between parental and social variables with 
preschool children’s physical activity 
Results for associations between parental and social variables and boys’ weekly 
physical activity are presented in Table 8.16. Bivariable analyses identified 18 variables 
which were associated with boys’ weekly physical activity. Three of those remained 
significant in the multivariable model after removal of two due to collinearity 
(frequency of parental physical activity interaction with child and frequency child sees 
anyone being physically active). Boys whose parents would like them to do more 
physical activity spent 10% less time in weekly physical activity. For each additional 
time a son saw his mother being physically active, he spent 6% more time in weekly 
physical activity, and for each additional time he saw his parents being active he spent 
2% less time in weekly physical activity. 
Table 8.16 Associations between parental and social correlates with boys’ 
weekly physical activity^ (n=199; AIC2=0.82) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental concerns 
    
Parental concerns* 0.99 0.99, 1.00 1.00 1.00, 1.01 
Parental preferences 
    
Parent enjoys participating with child†     
Not agree (ref) 1.00  1.00  
Agree 1.09 1.02, 1.17 1.07 0.99, 1.15 
Parents believe it is important for the family to be 
active together† 
    
Not agree (ref) 1.00  1.00  
Agree 1.15 1.02, 1.30 1.08 0.95, 1.22 
Parents prefer preschool child to do same 
activities as older child† 
    
Not agree (ref) 1.00  1.00  
Agree 0.90 0.83, 0.98 0.93 0.85, 1.02 
Parent confidence 
    
Parent confidence to support preschool child’s 
physical activity* 
1.01 1.00, 1.02 1.00 0.99, 1.01 
Parent beliefs about child healthy behaviours 
    
Parent is satisfied with the amount of physical 
activity the child does†  
    
Not agree (ref) 1.00  1.00  
Agree 1.11 1.01, 1.21 1.02 0.92, 1.12 
                                                 
2 Akaike Information Criteria (AIC) is a measure of model fit where lower values indicate better fit. 
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Table 8.16 Associations between parental and social correlates with boys’ 
weekly physical activity^ (n=199; AIC2=0.82) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parent would like preschool child to do more 
physical activity†  
    
Not agree (ref) 1.00  1.00  
Agree 0.88** 0.82, 0.94 0.90 0.83, 0.98 
Parental regulation of screen behaviours and 
physical activity 
    
Parent needs to guide/regulate son’s TV viewing 
to ensure he doesn’t watch too much†  
    
Not agree (ref) 1.00  1.00  
Agree 0.91** 0.84, 0.98 0.97 0.90, 1.04 
Role modelling – interactive physical activity 
    
Preschool child is active with his pets†      
Not agree (ref) 1.00   1.00  
Agree 1.07 1.01, 1.14 1.03 0.96, 1.11 
Frequency of maternal PA interaction with child * 1.02** 1.01, 1.04 0.99 0.97, 1.01 
Frequency of parental PA interaction with child* 1.01 1.00, 1.01 -  
Frequency of whole family being physically active 
together* 
1.03** 1.01, 1.05 1.01 0.99, 1.03 
Frequency of children of parents’ friends PA 
interaction with child* 
1.02 1.00, 1.05 1.02 1.00, 1.05 
Role modelling – visible physical activity 
    
Frequency child sees mother being physically 
active* 
1.03** 1.01, 1.05 1.06 1.00, 1.11 
Frequency child sees adults other than parents 
being physically active* 
1.03 1.01, 1.06 1.01 0.98, 1.04 
Frequency child sees parents being physically 
active* 
1.01 1.00, 1.02 0.98 0.95, 1.00 
Frequency child sees anyone being physically 
active (not television)* 
1.01** 1.00, 1.01 1.00 0.99, 1.01 
Frequency child sees anyone being physically 
active (including on television)* 
1.01 1.00, 1.01 -  
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
- items removed due to collinearity 
Results for associations between parental and social variables with boys’ week day 
physical activity are presented in Table 8.17. Twelve variables were significantly 
associated with boys’ week day physical activity in bivariable analyses, and three of 
(cont'd)
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those remained significant in the multivariable model. Boys spent 9% more time in 
week day physical activity if their parents enjoyed participating in activity with them. 
Boys whose parents would like their sons to do more physical activity spent 9% less 
time in week day physical. Boys spent 4% less time in week day physical activity for 
every additional physical activity interaction they had with an uncle or aunt. 
Table 8.17 Associations between parental and social correlates and boys’ week 
day physical activity^ (n=214; AIC=0.77) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental preferences 
    
Parent enjoys participating with child†     
Not agree (ref) 1.00  1.00  
Agree 1.10** 1.02, 1.19 1.09 1.01, 1.18 
Parents believe it is important for the family to be 
active together†  
    
Not agree (ref) 1.00  1.00  
Agree 1.15 1.02, 1.30 1.08 0.96, 1.22 
Parents prefer preschool child to do same 
activities as older child†  
    
Not agree (ref) 1.00  1.00  
Agree 0.88** 0.80, 0.96 0.92 0.83, 1.01 
Parent beliefs about child healthy behaviours 
    
Parent would like preschool child to do more 
physical activity†  
    
Not agree (ref) 1.00  1.00  
Agree 0.87** 0.82, 0.94 0.91 0.84, 0.98 
Parent believes preschool child does enough 
physical activity to keep him healthy†  
    
Not agree (ref) 1.00  1.00  
Agree 1.08 1.01, 1.17 0.99 0.92, 1.07 
Parental regulation of screen behaviours and 
physical activity 
    
Parent needs to guide/regulate son’s television 
viewing to ensure he doesn’t watch too 
much†  
    
Not agree (ref) 1.00  1.00  
Agree 0.92 0.85, 0.99 0.96 0.89, 1.04 
Role modelling – interactive physical activity 
    
Maternal frequency of PA interaction with child*  1.02 1.00, 1.04 0.99 0.97, 1.01 
Whole family frequency of PA interaction with 
child*  
1.02 1.00, 1.04 1.01 0.99, 1.03 
Uncle/aunt frequency of PA interaction with child*  0.97 0.94, 1.00 0.96 0.93, 0.99 
Role modelling – visible physical activity 
    
Frequency child sees mother being active*  1.03** 1.01, 1.05 1.03 1.00, 1.06 
Chapter Eight: Parental and social correlates 
Page 234 
Table 8.17 Associations between parental and social correlates and boys’ week 
day physical activity^ (n=214; AIC=0.77) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Frequency child sees adults other than parents 
being active* 
1.03 1.01, 1.06 1.03 0.99, 1.07 
Frequency child sees people (not TV) being 
physically active* 
1.01 1.00, 1.01 0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
Table 8.18 presents results of associations between parental and social variables with 
boys’ weekend day physical activity. Bivariable analyses identified 16 variables which 
were associated with boys’ weekend day physical activity, and three remained 
significant in the multivariable model after four were removed due to collinearity. 
Boys spent 13% more time in weekend day physical activity if their parents had rules 
about rough games inside, and 11% less time in weekend day physical activity if their 
parents felt that they needed to regulate their son’s television viewing. For every 
additional interaction with children of their parents’ friends, boys spent 5% more time 
in weekend day physical activity. 
Table 8.18 Associations between parental and social correlates with boys’ 
weekend day physical activity^ (n=185; AIC=0.81) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parent beliefs about child healthy behaviours 
    
Parent is satisfied with the amount of physical 
activity the child does†  
    
Not agree (ref) 1.00  1.00  
Agree 1.13 1.01, 1.28 1.05 0.94, 1.17 
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Table 8.18 Associations between parental and social correlates with boys’ 
weekend day physical activity^ (n=185; AIC=0.81) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental rules 
    
Parents have rules about rough games inside†     
Not agree (ref)  1.00  1.00  
Agree 1.14** 1.03, 1.25 1.13 1.01, 1.27 
Parental regulation of screen behaviours and 
physical activity 
    
Parent needs to guide/regulate son’s TV viewing 
to ensure he doesn’t watch too much† 
    
Not agree (ref) 1.00  1.00  
Agree 0.87 0.80, 0.94 0.89 0.80, 0.99 
Role modelling – parental physical activity 
    
Maternal no. of moderate PA sessions per week* 1.01 1.00, 1.02 1.00 0.99, 1.02 
Role modelling – interactive physical activity 
    
Maternal frequency of PA interaction with child*  1.03 1.00, 1.05 1.01 0.97, 1.05 
Frequency of parental PA interaction with child*  1.01 1.00, 1.02 -  
Children other than sibling PA interaction with 
child*  
1.04 1.01, 1.07 1.01 0.97, 1.05 
Cousin frequency of PA interaction with child*  1.05  1.00, 1.10 1.00 0.95, 1.06 
Parents’ friends’ children frequency of PA 
interaction with child*   
1.05** 1.02, 1.09 1.05 1.02, 1.08 
Frequency of family PA interaction*  1.02** 1.01, 1.04 1.01 0.99, 1.03 
Role modelling – visible physical activity 
    
Frequency child sees mother being physically 
active*  
1.03** 1.01, 1.06 1.01 0.97, 1.05 
Frequency child sees father being physically 
active*  
1.03 1.00, 1.05 -  
Frequency child sees parents being physically 
active*  
1.02 1.00, 1.03 -  
Frequency child sees person being physically 
active* (not on TV)  
1.01** 1.00, 1.02 1.00 0.99, 1.01 
Frequency child sees anyone being physically 
active (including on television)*(  
1.01 1.00, 1.02 -  
Logistic support 
    
Paternal frequency of logistic support*  1.01 1.00, 1.02 0.99 0.97, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
- items removed due to collinearity 
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Results of associations between parental and social variables with boys’ outside care 
hours physical activity are presented in Table 8.19. Seven variables showed a 
significant association with boys’ outside care hours physical activity in bivariable 
analyses and four remained significant in the multivariable model. Boys whose parents 
preferred their sons to do the same activities as their older children spent 13% less 
time in outside care hours physical activity. Parents who would like their sons to do 
more physical activity had boys who spent 9% less time in outside care hours physical 
activity. For each additional hour their mother spent in moderate physical activity, 
boys spent 2% more time in outside care hours physical activity. For each additional 
interaction they had with their friends, boys spent 4% more time in outside care hours 
physical activity. 
Table 8.19 Associations between parental and social correlates with boys’ 
outside care hours physical activity^ (n=211; AIC=0.72) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental concerns 
    
Parental concerns*  0.99 0.98, 1.00 1.00 0.99, 1.01 
Parental preferences 
    
Parents prefer preschool child to do same 
activities as older child†  
    
Not agree (ref) 1.00  1.00  
Agree 0.87 0.78, 0.97 0.87 0.78, 0.96 
Parent beliefs about child healthy behaviours 
    
Parent is satisfied with the amount of physical 
activity the child does†  
    
Not agree (ref) 1.00  1.00  
Agree 1.15** 1.04, 1.27 1.04 0.93, 1.16 
Parent would like preschool child to do more 
physical activity†  
    
Not agree (ref) 1.00  1.00  
Agree 0.85** 0.79, 0.91 0.90 0.83, 0.99 
Parental regulation of screen behaviours and 
physical activity 
    
Parent needs to guide/regulate son’s television 
viewing to ensure he does enough†  
    
Not agree (ref) 1.00  1.00  
Agree 0.87** 0.80, 0.94 0.94 0.87, 1.01 
Role modelling – parental physical activity 
    
Maternal time in moderate PA per week (hours)*  1.02** 1.00, 1.03 1.02 1.01, 1.03 
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Table 8.19 Associations between parental and social correlates with boys’ 
outside care hours physical activity^ (n=211; AIC=0.72) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Role modelling – interactive physical activity 
    
Preschool child’s friends frequency of PA 
interaction*  
1.06** 1.02, 1.11 1.04 1.01, 1.07 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
Results of associations between parental and social variables with girls’ weekly 
physical activity are presented in Table 8.20. Twelve variables showed a significant 
association with girls’ weekly physical activity in bivariable analyses and four remained 
significant in the multivariable model after one was removed due to collinearity 
(frequency child sees parents being physically active). Girls whose parents always had 
a car available spent 12% more time in weekly physical activity. For each additional 
interaction with an uncle or aunt, girls spent 4% less time in weekly physical activity. 
For each additional time they received paternal logistic support, girls spent 2% more 
time in weekly physical activity. Girls spent 10% more time in weekly physical activity 
for every additional sibling they had.  
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Table 8.20 Associations between parental and social correlates with girls’ 
weekly physical activity^ (n=144; AIC=0.82) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental constraints 
    
Time parent spends working stops him/her from 
supporting preschool child to be active†   
    
Not agree (ref) 1.00  1.00  
Agree 0.87 0.76, 0.99 0.99 0.88, 1.11 
Parent always has a car available†      
Not agree (ref) 1.00  1.00  
Agree 1.18** 1.11, 1.27 1.12 1.03, 1.22 
Parental preferences 
    
Parent enjoys participating with child†      
Not agree (ref) 1.00  1.00  
Agree 1.11 1.02, 1.22 1.09 1.00, 1.19 
Role modelling – parental physical activity 
    
No. of maternal vigorous PA sessions per week 
(hours)*  
1.02 1.00, 1.04 0.98 0.95, 1.01 
Maternal time in vigorous PA per week (hours)*  1.03** 1.01, 1.04 1.02 1.00, 1.05 
Role modelling – interactive physical activity 
    
Uncle/aunt frequency of PA interaction with child*  0.96 0.93, 1.00 0.96 0.94, 0.99 
Role modelling – visible physical activity 
    
Frequency child sees mother being physically 
active*  
1.02 1.00, 1.05 1.01 0.98, 1.03 
Frequency child sees parents being physically 
active*  
1.01 1.00, 1.03 -  
Frequency child sees anyone being physically 
active* (not on TV)  
1.01 1.00, 1.02 1.00 0.99, 1.01 
Logistic support 
    
Frequency of paternal logistic support*  1.02 1.00, 1.05 1.02 1.00, 1.04 
Siblings 
    
Total number of siblings*  1.07** 1.02, 1.13 1.10 1.01, 1.20 
Type of siblings†      
No siblings (ref) 1.00  1.00  
Only younger siblings 1.11 0.97, 1.26 0.99 0.84, 1.17 
Only older siblings 1.07 0.95, 1.20 0.93 0.77, 1.11 
Both older and younger siblings 1.16 1.01, 1.34 0.92 0.74, 1.15 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
- item removed due to collinearity 
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Table 8.21 reports the findings of associations between parental and social variables 
with girls’ week day physical activity. Bivariable analyses identified 11 variables which 
were significantly associated with girls’ week day physical activity, two of which 
remained significant in the multivariable model after one was removed due to 
collinearity (frequency child sees anyone being physically active). Parents who always 
had a car available to take their daughter places to be active had daughters who spent 
9% more time in week day physical activity. Parents who had rules to protect their 
daughters from strangers had daughters who spent 13% more time in week day 
physical activity. 
Table 8.21 Associations between parental and social correlates with girls’ 
week day physical activity^ (n=160; AIC=0.75) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental constraints 
    
Parent always has a car available†      
Not agree (ref) 1.00  1.00  
Agree 1.11** 1.04, 1.19 1.09 1.01, 1.17 
Parental preferences 
    
Parent believes it is important to be active 
together as a family†  
    
Not agree (ref) 1.00  1.00  
Agree 1.12 1.01, 1.25 1.04 0.93, 1.18 
Parent confidence 
    
Parent confidence to support preschool child’s 
physical activity*  
1.01 1.00, 1.02 1.01 0.99, 1.02 
Parental rules 
    
Parent has rules to protect child from stranger 
danger†  
    
Not agree (ref) 1.00  1.00  
Agree 1.25 1.10, 1.41 1.13 1.03, 1.25 
Role modelling – parental physical activity 
    
Maternal no. of vigorous PA sessions per week* 1.02 1.00, 1.04 0.99 0.96, 1.03 
Maternal time in vigorous PA (hours)* 1.03** 1.01, 1.04 1.01 0.98, 1.05 
Maternal no. of moderate PA sessions per week* 1.01 1.00, 1.03 1.00 0.99, 1.02 
Role modelling – visible physical activity 
    
Frequency child sees mother being physically 
active*  
1.03** 1.01, 1.05 1.02 0.99, 1.05 
Frequency child sees father being physically 
active*  
1.01 1.00, 1.03 1.00 0.97, 1.03 
Frequency child sees anyone being physically 
active (including on television)*  
1.01 1.00, 1.01 -  
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Table 8.21 Associations between parental and social correlates with girls’ 
week day physical activity^ (n=160; AIC=0.75) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Frequency child sees person being physically 
active* (not on TV)  
1.01 1.00, 1.02 1.00 0.99, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
- item removed due to collinearity 
There were no parental variables associated with girls’ weekend day physical activity.  
Table 8.22 presents results of associations between other social variables and girls’ 
weekend day physical activity.  Five variables showed significant bivariable association 
with girls’ weekend day physical activity. None retained significance in the 
multivariable model. 
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Table 8.22 Associations between social correlates with girls’ weekend day 
physical activity^ (n=149; AIC=0.72) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Role modelling – parental physical activity     
Maternal time in vigorous PA per week (hours)* 1.03 1.00, 1.06 1.02 0.99, 1.04 
Role modelling – interactive physical activity 
    
Sibling PA interaction with child*  1.02 1.00, 1.04 1.02 0.99, 1.04 
Adults and children are usually active together at 
social gatherings†  
    
Not agree (ref) 1.00  1.00  
Agree 1.15 1.03, 1.28 1.04 0.90, 1.21 
Role modelling – visible physical activity 
    
Frequency child sees person being physically 
active* (not on TV)  
1.01 1.00, 1.02 1.00 0.99, 1.02 
Logistic support 
    
Frequency of paternal logistic support*  1.04 1.01, 1.07 1.03 0.99, 1.06 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Table 8.23 presents the results of associations between parental and social variables 
with girls’ outside care hours physical activity. Eight variables were associated with 
girls’ outside care hours physical activity at the bivariable level and three remained 
significant at the multivariable level. Girls spent 14% more time in outside care hours 
physical activity if their parents had rules to protect them from strangers compared 
with girls whose parents did not have such rules. Girls who were allowed to play 
freely in the backyard whenever they wanted to spent 12% more time in outside care 
hours physical activity compared with girls who did not have such freedom. For every 
additional hour a mother participated in vigorous physical activity, her daughter spent 
2% more time in outside care hours physical activity.  
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Table 8.23 Associations between parental and social correlates with girls’ 
outside care hours physical activity^ (n=177; AIC=0.72) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Parental constraints     
Parent always has a car available†     
Not agree (ref)  1.00  1.00  
Agree 1.12 1.02, 1.23 1.05 0.9, 1.17 
Parental rules 
  
Parent has rules to protect child from stranger 
danger† 
    
Not agree (ref)  1.00  1.00  
Agree 1.15** 1.04, 1.27 1.14 1.03, 1.25 
Child may play freely in the backyard whenever 
she wants† 
    
Not agree (ref)  1.00  1.00  
Agree 1.17 1.03, 1.34 1.12 1.01, 1.25 
Role modelling – parental physical activity  
  
Maternal time in vigorous PA per week (hours)*  1.03** 1.01, 1.05 1.02 1.00, 1.04 
Role modelling – interactive physical activity 
  
Uncle/aunt PA interaction with child*  0.95 0.92, 0.99 0.97 0.95, 1.00 
Role modelling – visible physical activity 
    
Frequency child sees person being physically 
active* (not on TV)  
1.01 1.00, 1.02 1.00 1.00, 1.01 
Siblings 
    
Total number of younger siblings*  1.08 1.01, 1.16 1.06 0.99, 1.14 
Total number of siblings*  1.09 1.02, 1.17 1.05 0.98, 1.13 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
**Significant at p<0.01 
8.5 Discussion 
In all, 19 explanatory variables showed significant association with at least one 
physical activity outcome variable for either boys’ or girls’ physical activity in 
multivariable models. However, there was little consistency in associations between 
explanatory variables across physical activity outcome variables or between boys and 
girls. Of the 19 explanatory variables, 14 were only associated with one physical 
activity outcome for either boys or girls. Only one explanatory variable, frequency of 
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participation in physical activity with an uncle or aunt, was associated with one of the 
physical activity outcomes for both boys and girls. One variable, parent’s report that 
they would like their child to do more physical activity, was associated with three 
physical activity outcome variables (weekly, week day and outside care hours physical 
activity) for boys. Two variables were each associated with two physical activity 
outcomes for girls: car availability was associated with both girls’ weekly and week day 
physical activity, and parental rules to protect the child from strangers was associated 
with girls’ week day and outside care hours physical activity.  
Although there was little consistency between specific variables, there was some 
consistency between constructs and their association with physical activity, particularly 
for boys. Several interactive physical activity explanatory variables were associated 
with boy’s physical activity including physical activity interaction with an uncle/aunt 
(with week day physical activity), children of their parent’s friends (with weekend day 
physical activity) and their own friends (with outside care hours physical activity). 
There were also a number of parent preference and belief variables associated with 
boys’ physical activity: wanting the child to do more physical activity (with weekly, 
week day and outside care hours physical activity); belief that being active as a family 
is important (with week day physical activity); enjoying participating with the child 
(with week day physical activity); and preferring the child to do the same activities as 
his/her older siblings (with outside care hours physical activity). Three variables about 
rules and regulations were associated with physical activity: rules restricting rough 
games inside (with boys’ weekend day physical activity); parent’s recognition that they 
need to regulate their son’s television viewing (with boys’ weekend day physical 
activity); and rules to protect their daughters from strangers (with girls’ week day and 
outside care hours physical activity). Maternal physical activity was associated with 
both boys’ and girls’ physical activity: maternal time in moderate physical activity was 
associated with boys’ outside care hours physical activity and maternal time in 
vigorous physical activity was associated with girls’ outside care hours physical 
activity. Although individual variables lack consistency, such patterns provide insight 
into potential targets for future research and interventions. 
It is clear from these findings that parental correlates such as beliefs, preferences, 
rules and the provision of opportunities to be active with other people are important 
for preschool children’s physical activity. Additionally, the correlates of physical 
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activity differ quite considerably between boys and girls. The findings presented in 
Chapter Six which showed that only 5% of preschool children in this study achieved 
the recommended amount of physical activity clearly show that interventions are need 
to increase adherence levels. The findings in this chapter suggest that those 
interventions should target parental correlates. Further, these findings suggest that 
such interventions should include sex-specific strategies to address differences in 
correlates between boys’ and girls’ physical activity behaviours.  
This study is unique in that it investigated parent preferences with respect to their 
preschool children’s physical activity. Parents who reported that they would like their 
child to do more physical activity (51% of parents reported this) had sons who spent 
approximately 10% less time in physical activity than sons of parents who did not 
report that their child should do more physical activity. It is possible that parents who 
want their child to do more physical activity have that preference because they 
perceive that their child is not active enough. Although this variable may not be an 
appropriate target in interventions, it may help identify children in need of 
intervention. There is no known research against which to compare this finding.  
Although there was no association between parents’ belief that their child participated 
in sufficient physical activity during preschool/kinder/childcare for the whole day and 
any of the physical activity outcomes for boys or girls, it is concerning that almost half 
the parents agreed with that statement. This is particularly worrying as some recent 
studies suggest that children spend large amounts of their time sedentary while they 
are at preschool or childcare (Brown et al. 2006; Pate et al. 2008). Additionally, the 
preschool a child attends has been found to account for more than one quarter of the 
variation in physical activity levels of children (Pate et al. 2008). Therefore, the 
amount of physical activity a child participates in may vary greatly between centres, 
and it may be difficult for parents to know how active their child has been. Chapter 
Six in this thesis demonstrated that girls spent a significantly lower percent of time in 
physical activity during care hours compared with outside care hours, and boy spent a 
significantly lower percent of time in vigorous physical activity during compared with 
outside care hours. Therefore, parents, particularly those with girls, may need to be 
made aware that their child does not participate in larger volumes of physical activity 
when they are at preschool or childcare and that it is necessary for them to be 
provided with ample opportunities to be active outside care hours. 
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Equally concerning was that a significantly higher percentage of parents with boys 
than girls agreed that their child needed to do one hour or more of physical activity 
every day. Although this variable was not associated with physical activity in boys or 
girls, it is alarming that parents of girls appear to believe that their daughters do not 
need as much physical activity as parents of boys do, or that they may be less aware of 
physical activity needs generally. Parent perceptions reported in Chapter Three and 
previous research also suggest that some parents believe girls do not need as much 
physical activity as boys, that girls are ‘typically’ less active than boys (Dwyer et al. 
2008), and that boys need more physical activity than girls as they have more ‘energy 
to burn’. The literature on the health outcomes of physical activity in preschool 
children is scarce, however, there is no evidence to suggest that lower levels of 
physical activity are sufficient for girls compared with boys. This finding is unique and 
has not previously been reported, but may suggest that parents of girls need to be 
made aware that their daughters do indeed need to participate in as much physical 
activity as boys.  
Parental rules to protect their child from other people were associated with a higher 
percent of time in girls’ week day and outside care hours physical activity, but not with 
any of the boys’ physical activity outcomes. These findings may seem counter-
intuitive, as it could be expected that potentially restrictive rules such as these would 
limit the child’s opportunity to be active. However, it may be that parents who are 
concerned about their daughter’s safety make an additional effort to be with her while 
she is being active to ensure that she is safe. Alternatively, some girls may be quite 
active and therefore their parents feel additional need for such rules. Such efforts may 
result in more encouragement of participation from the parent, or may be indicative 
of a parent who is more supportive of their daughter’s physical activity in other ways. 
Additionally, parents who had rules restricting rough play in the house had sons who 
spent a higher percent of time in weekend day physical activity. This finding may seem 
counter-intuitive particularly since previous research has suggested that more 
restrictive rules, both inside and outside, have been found to be inversely associated 
with preschool children’s physical activity (Sallis et al. 1993). However, parents with 
such rules may be ensuring that their sons spend ample time outside to engage in 
more vigorous physical activity, and may also support their sons to be active in other 
ways to limit the child’s desire to engage in more vigorous behaviour inside. 
Alternatively, those parents may need such rules as their sons may already be highly 
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active. Given the cross-sectional nature of this study, it was not possible to determine 
the direction of this association. Although there were no differences between rules for 
boys and girls in this study, previous studies have suggested that parents impose more 
rules on their daughters than on their sons from as young as preschool age through 
childhood and adolescence (Carver et al. 2010; Morrongiello & Dawber 1999). 
Further research may be required in this area to unpack the factors which operate in 
the application of such rules and the apparent differences in physical activity 
behaviours that result. 
Despite the fact that only 5% of the children in this sample achieved the 
recommended level of physical activity, less than one third of parents agreed that it 
was necessary to regulate their child’s physical activity. This may suggest that parents 
believe that their child will naturally engage in sufficient physical activity of their own 
accord, as suggested in the focus groups reported in Chapter Three. Given the low 
prevalence of adherence to the physical activity recommendations, the fact that 
parents do not feel the need to regulate their child’s physical activity is concerning. 
Parents who believed that they needed to regulate their child’s television viewing had 
sons who spent a lower percent of time in weekend day physical activity. This finding 
may at first seem counter-intuitive. It may be possible that parents who report that 
they need to regulate their son’s television viewing perceive that their son has a 
tendency to watch too much and/or a preference for watching television instead of 
being physically active. However, recognising the need for intervention and 
attempting to more closely regulate their son’s television viewing behaviour may be 
two different things, and parents may need to be provided with strategies to use to 
help support their child to engage in higher levels of physical activity. Research in 
older children suggests that parental rules may be effective in supporting healthy levels 
of sedentary and physical activity behaviours (Crawford et al. 2010; Salmon et al. 
2005b). Additionally, several recent papers have explored the association between 
parental rules and children’s screen time. For instance, rules restricting television 
viewing were inversely associated with preschool (Spurrier et al. 2008) and older 
children’s television viewing time (Barradas et al. 2007; van Zutphen et al. 2007). 
Therefore, it is possible that targeting parental rules in interventions may be an 
effective strategy to change children’s physical activity and screen based behaviours.  
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Maternal physical activity was associated with only two of the physical activity 
outcome variables, one each for boys and girls. However, paternal physical activity 
was not associated with any of the outcome variables. These findings may suggest that 
mother’s physical activity may be undertaken with the child present or participating 
alongside. As three quarters of mothers were either in full time home duties or 
employed part time, it is likely that they would spend a great deal of their time with 
their children and thus being active together may be expected. Further, the majority of 
fathers were employed full time and thus would spend much of their day away from 
their children. They may also undertake their physical activity away from their children 
and therefore be a less visible role model. It may be necessary to examine where 
parents are physically active, when and whether or not the children see or participate 
in that activity. This finding may also suggest that it is important to target mothers in 
interventions because they have more time with their children, and because it is their 
physical activity rather than paternal physical activity, which is associated with the 
child’s physical activity. However, caution is warranted against placing a heavy 
emphasis on parental physical activity in its potential to influence preschool children’s 
physical activity. Overall, six each maternal and paternal physical activity variables 
(number of sessions and time in each of moderate, vigorous and total physical 
activity) were tested against a total of eight child physical activity variables (weekly, 
week day, weekend day and outside care hours for each of boys and girls) and only 
two associations were significant in the multidimensional multivariable models. 
Therefore, on the balance of evidence, it is likely that parental physical activity may 
have little influence on preschool children’s physical activity.  
Previous studies have reported contradictory findings about the association between 
parental physical activity and preschool children’s physical activity. Some previous 
studies have reported parental physical activity is positively associated with preschool 
children’s physical activity (Moore et al. 1991; Oliver, Schofield & Schluter 2010; 
Poest et al. 1989; Sallis et al. 1988b; Spurrier et al. 2008; Taylor et al. 2009). However, 
other studies report no association between parental and preschool children’s levels of 
physical activity (Sallis et al. 1993; Zecevic et al. 2010). Additionally, reviews of 
correlates of physical activity in older children have inconclusive findings across 
studies (Gustafson & Rhodes 2006; Sallis, Prochaska & Taylor 2000). It may be that 
differences in samples (size, location), instruments used to measure physical activity in 
both parents and children, and reporting total parental physical activity as one variable 
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compared with reporting maternal and paternal physical activity separately account for 
some of the discrepancies between studies. 
A unique aspect of the current study is its examination of preschool children’s 
interactive physical activity with a variety of people, including cousins, other children, 
uncles/aunts and siblings. Although consistency of associations between specific 
explanatory variables with outcome variables was not evident, interactive physical 
activity is clearly important for boys’ physical activity. Previous studies have shown 
that familial interaction was not associated with preschool children’s physical activity 
(Klesges et al. 1990; Sallis et al. 1993) and one review reported an indeterminate 
association between parental physical activity participation with their school-aged 
child and the child’s physical activity (Sallis, Prochaska & Taylor 2000). However 
neither of those papers reported physical activity interaction from people other than 
the nuclear family and did not report on differences between boys and girls.  
The fewer associations between the various indicators of interactive physical activity 
and girls’ physical activity might indicate that girls participate in sedentary behaviours 
when they are with others rather than be active. Parents reported that boys were 
significantly more competitive when they were physically active with other people 
than were girls (see Chapter Seven), and this may manifest here as increased percent 
of time in physical activity during interactive physical activity. Further, other people 
may possibly engage in typically female-gendered behaviours such as quiet play and 
crafts when they are with girls. Chapter Seven reported that girls spend more time 
than boys in sedentary play and parents reported in the focus groups that such 
behaviours were perceived as ‘typically’ female behaviours. Previous research indicates 
that parents communicate about risk-taking behaviours differently to their sons and 
daughters, such that boys are given more pressure to perform tasks and less 
spontaneous physical assistance than girls (Morrongiello & Dawber 1999). Further, a 
recent study investigating the association between sex-typed behaviour at 3½ years 
with physical activity at age 12, found that boys who engage in ‘typical’ male 
behaviours (play with balls, climbing, rough and tumble play) were more active at age 
12 (Mattocks et al. 2010). It may be that other people engage in sex-typed behaviours 
with preschool boys and girls during their physical activity interactions with the result 
that higher levels of physical activity are evident with increasing interactions for boys. 
With no known previous research reporting on preschool children’s participation with 
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other people beside their parents in physical activity, there is a lack of evidence with 
which to compare these findings.  
It is unfortunate that the item to measure maternal logistic support showed poor 
reliability and was therefore not able to be included in analyses. Nonetheless, paternal 
logistic support was associated with girls’ weekly physical activity. Previous studies 
have failed to find an association between parental support and preschool (Pfeiffer et 
al. 2009; Zecevic et al. 2010) and older children’s physical activity (Sallis, Prochaska & 
Taylor 2000). Differences in findings may be attributable to the use of different 
instruments to measure logistic support, and to use of different measures of physical 
activity. For instance, Zecevic et al. (2010) used parental report of the child’s time in 
physical activity, and dichotomised the results into less than and more than one hour, 
potentially losing sensitivity to detect associations with physical activity. Additionally, 
both the cited studies which investigated preschool children had smaller samples than 
the current study and did not report associations separately for boys and girls (Pfeiffer 
et al. 2009; Zecevic et al. 2010). In older children, a recent review found that parental 
support had a strong positive association with children’s physical activity across 
studies (Gustafson & Rhodes 2006). However, in contrast to the current study, studies 
included in that review which investigated differences in the amount of support for 
boys and girls found that boys received more support than girls. This study found no 
such difference. The mechanisms through which the association between paternal 
logistic support and girls’ weekly physical activity manifests are unclear and require 
further investigation. Future studies should investigate both maternal and paternal 
logistic support. Those studies may also need to include more detailed and specific 
items such as transporting the child to specific locations, paying for specific items, 
etc., to unpack this association.  
This study found null associations between physical activity and a number of variables 
including parental constraints, concerns, confidence to support physical activity and 
the provision of emotional support. Similar to findings of the current study, one 
previous study investigated parental constraints to supporting preschool children’s 
physical activity and found no association (Smith et al. 2010). It may be that where 
parents do experience constraints, they are able to still find sufficient opportunities 
and support for their preschool child to be physically active.  
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In this study, parental confidence to support healthy behaviours was not associated 
with any of the physical activity outcomes for boys or girls. A recent study similarly 
reported that parental self-efficacy to influence their preschool child’s level of physical 
activity was not associated with the parent-reported time their child spent in organised 
and non-organised activities (Smith et al. 2010) however these findings contradict 
findings in older children where parental self-efficacy has been shown to be positively 
associated with children’s physical activity (Adkins et al. 2004). Further, maternal self-
efficacy has been shown to be positively associated with healthier dietary 
consumption in toddlers and preschool children, and inversely associated with those 
children’s television viewing (Campbell et al. 2010).  It may be that parents in this 
study have an optimistic bias about their ability to be able to support healthy 
behaviours in their child. That is, parents may be confident that they can support their 
child’s physical activity, yet not actually affect such support as evidenced by few 
children achieving the recommended amount of physical activity. Alternatively, 
parents may believe that their children are ‘naturally active’ and that they therefore 
need to provide little support to achieve optimal levels of physical activity. As such, 
parents may be confident that they do indeed have sufficient skills to support their 
child and believe that what support they do provide is sufficient. Further research may 
need to be undertaken to better understand the mechanisms between parental self-
efficacy and preschool children’s physical activity. Additionally, public health 
messages may need to raise awareness in parents about their child’s needs with respect 
to physical activity. 
Concurring with findings from several previous studies, encouragement and praise 
showed no association with preschool children’s physical activity (Klesges et al. 1990; 
Oliver, Schofield & Schluter 2010; Pfeiffer et al. 2009). However, a review which 
reported on the parental correlates of children’s and early adolescent’s physical activity 
found that parental encouragement was one of the most important correlates of 
children’s physical activity (Gustafson & Rhodes 2006). It may be that parental 
emotional support, in the form of encouragement and praise, is not supportive of 
younger children’s physical activity or that refinements need to be made to the 
instrument to make it more sensitive to nuances in these behaviours. 
Strengths and limitations of the current study have previously been acknowledged.  
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This study is potent as it is the first to identify a number of potential correlates not 
previously investigated and shows that parental and social correlates are important 
factors for preschool children’s physical activity. These findings clearly show the 
importance of parental factors to preschool children’s physical activity, identify 
potential targets for future interventions and suggest that those interventions should 
include sex-specific strategies to address the differences in correlates between boys 
and girls. Additionally, it is important to investigate potential correlates of physical 
activity in the home and neighbourhood environments to have a clearer 
understanding of the totality of home influences on preschool children’s physical 
activity. Potential home physical and neighbourhood environment correlates are 
explored in Chapter Nine. 
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Chapter Nine 
Home and neighbourhood 
correlates of preschool 
children’s physical activity 
9.1 Introduction
The physical environment incorporates both objective and perceived aspects of the 
physical context in which children spend their time (Davison & Lawson 2006). For 
preschool children, that physical context includes their home, neighbourhood and 
preschool/childcare centre. Each of those environments falls within the most distal 
level of the social ecological model (SEM) (Bronfenbrenner 1979; Davison & Birch 
2001; Stokols 1996), discussed in Chapter Two. Aspects of the neighbourhood 
physical environment which are important for physical activity may include urban 
design, traffic, availability of facilities, distance to and design of open spaces, crime, 
safety issues and seasonal weather variations (Davison & Lawson 2006). Despite 
several recent studies investigating associations between characteristics of preschool 
and childcare environments and their association with preschool children’s physical 
activity, few studies have examined associations between characteristics of the home 
and neighbourhood environments and preschool children’s physical activity. This 
chapter focuses on the home and neighbourhood physical environments. 
In the home environment, the only correlate of preschool children’s physical activity 
previously investigated has been the availability of toys or equipment. Results from 
the two studies investigating this potential correlate found no association with 
physical activity (Pfeiffer et al. 2009; Sallis et al. 1993). Nonetheless, other 
characteristics of the home environment not yet investigated may be important for 
preschool children’s physical activity. As discussed in Chapter Three, mothers felt that 
Chapter Nine: Home and neighbourhood correlates 
Page 253 
the availability of electronic equipment at home may displace preschool children’s 
physical activity as they may choose to play electronic games rather than spend time 
outside where they could be active. Additionally, mothers identified the issue of home 
yard size as potentially important to their preschool children’s physical activity, 
suggesting that children were more active in larger yards. These and other potential 
correlates remain to be investigated. 
Associations between preschool children’s physical activity and characteristics of the 
neighbourhood environment have been studied more frequently. Findings from those 
studies are somewhat contradictory. For instance, some have suggested that the 
frequency with which preschool children visit outdoor play spaces (Sallis et al. 1993) 
and the convenience of those play spaces (Boldemann et al. 2006; Sallis et al. 1993) are 
positively associated with preschool children’s physical activity. However, a more 
recent study reported no association between frequency of park visits or distance to 
the nearest park and preschool children’s physical activity (Pfeiffer et al. 2009). 
Further, studies which have investigated neighbourhood and park safety as correlates 
of preschool children’s physical activity have reported no association (Burdette & 
Whitaker 2005a; Pfeiffer et al. 2009). Additionally, as reported in Chapter Three, 
mothers identified many issues in the neighbourhood environment which they 
believed influenced their child’s physical activity opportunities. Issues such as 
appropriate equipment at playgrounds, play spaces free from litter and dog droppings, 
and safe environments were important considerations when they chose a place for 
their child to play. Many of these potential correlates remain to be investigated in the 
preschool population. 
Many more physical environment correlates of physical activity have been investigated 
in older children and adolescents. Reviews of such correlates report characteristics of 
environments including availability of and access to facilities, availability of home 
equipment, season, and neighbourhood safety to be associated with physical activity 
(Sallis, Prochaska & Taylor 2000; van der Horst et al. 2007). Recent studies in older 
children and adolescents have also investigated correlates such as physical activity 
equipment, temperature/weather, neighbourhood safety, and distance to facilities 
(Brodersen et al. 2005; Patnode et al. 2010). 
Therefore, the literature investigating associations between preschool children’s 
physical activity and characteristics of their home and neighbourhood physical 
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environments is scarce and a limited number of potential correlates have been 
investigated. Additionally, there is little consistency between studies in terms of the 
correlates investigated and the findings reported. 
9.2 Aims
This chapter has three aims: 
1. to describe home physical environment variables, including 
availability of active equipment, yard characteristics, and 
availability of electronic equipment, hypothesised to be 
associated with preschool children’s physical activity; 
2. to describe neighbourhood environment variables, including 
availability and suitability of facilities, constraints to physical 
activity, and frequency of use of facilities, hypothesised to be 
associated with preschool children’s physical activity; and  
3. to investigate bivariable and multivariable associations between 
those variables and preschool children’s physical activity. 
9.3 Methods
9.3.1 Procedures
The procedures for collection and management of accelerometry and survey data are 
described comprehensively in Chapter Four. Management of survey variables specific 
to this chapter is discussed below.  
9.3.2 Measures and data management 
Accelerometry 
Children wore an ActiGraph Model GT1M accelerometer for eight days. 
Accelerometers were fitted on week days across the week (Monday to Friday) and 
collected on the same day the following week. Accelerometry data management is 
described in detail in section 4.7.1 and outcome variables are outlined in Table 4.2. 
Date of fitting the accelerometer was used to identify the week of the year during 
which the child’s physical activity was measured. As data collection was undertaken 
from the end of winter, each additional week into the data collection period 
represented increasing warm weather as Melbourne moved through spring and into 
summer. 
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Parent surveys 
Parents completed a comprehensive survey reporting on potential correlates of 
physical activity across each of the levels of the SEM (Bronfenbrenner 1979; Davison 
& Birch 2001). Management of the survey data is described in section 4.7.2 and 
reliability in Chapter Five. This chapter investigates home and neighbourhood 
environment variables reported in that survey.  
Details of recoded home and neighbourhood variables are presented in Appendix H. 
Home physical environment variables included active equipment, yard size and 
features, street type (cul-de-sac), and electronic equipment in the child’s home. 
Neighbourhood environmental variables included availability and suitability of 
playgrounds, neighbourhood constraints to active transport (steep hills, lack of 
crossings), and frequency of visits to active venues. 
Items investigating availability of active equipment (Question F1) were summed to 
form a composite score of the number of items available in the home. The maximum 
number of items possible was 26. A composite score with a maximum value of three 
was created from parents’ responses to the features (front fence, covered area 
outdoors, indoor play areas) of their home environment (Question F3). Parents 
reported the availability of electronic entertainment equipment in their home 
(Question F5). Responses were summed to indicate the total number of pieces of 
electronic entertainment equipment to a possible maximum of eight. 
Items about playgrounds being free from graffiti/other incivilities and playgrounds in 
their neighbourhood being safe from strangers were not included in the analyses due 
to low test-retest reliability. Other items on suitability of playgrounds in the local 
neighbourhood (Question G1) showed high internal reliability (ơ=0.86) and therefore 
a composite score indicating playground suitability was created following recoding 
(see Appendix H). That score had a possible range of -12 to 12. Items about 
neighbourhood constraints to active transport (Question G2) also showed high 
internal reliability (ơ=0.74) and a composite score was created following recoding (see 
Appendix H). That score had a possible range of -14 to 14. Parents reported on the 
frequency with which their children visited venues where they could be active 
(Question G3). Following recoding to indicate weekly frequency of visits (see 
Appendix H), those items were summed to indicate the total weekly frequency 
children visited active venues. That score had a possible maximum value of 60. 
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9.3.3 Data analyses 
The primary outcomes are the percent of time the child spent in total physical activity 
(light, moderate and vigorous intensities) for the whole week, on week and weekend 
days, and outside care hours. These four outcome variables – weekly physical activity, 
week day physical activity, weekend day physical activity and outside care hours 
physical activity – are shown in Table 4.2. During care hours physical activity was not 
used as an outcome variable in this chapter. 
Descriptive statistics were used to describe parental and home physical environment 
variables. To determine whether any significant differences existed by sex for 
potential explanatory variables, Chi-square tests or Mann Whitney U tests were 
computed as appropriate. Generalised linear modelling was used to explore 
associations between explanatory and outcome variables. Analyses were stratified by 
sex and controlled for age and clustering by centre of recruitment. Due to the large 
number of variables tested, only those which were significantly associated with one or 
more of the physical activity outcome variables in bivariable analyses at p<0.05 are 
reported and included in the multivariable models. Associations significant at the 
multivariable level are bolded in the tables in section 1.1.1. It should be noted that 
some confidence intervals are reported as 1.00 due to rounding from values which 
bounded 1.00, therefore, bolding indicates for those variables whether the association 
was significant. Those explanatory variables which were significant at p<0.01 at the 
bivariable level and which will therefore be included in multivariable models in 
Chapter Ten are indicated by **. 
9.4 Results
9.4.1 Descriptive results of home physical environment variables 
The percent of parents who reported that their family owned specific pieces of active 
equipment is reported in Table 9.1. Almost all families indicated that they had balls 
(98.1%), soft balls for indoor play (91.3%), a tricycle/bicycle (96.8%) and safety 
equipment (90.3%). Only 11.9% of families reported that they owned a billy cart, and 
only 8.3% owned a badminton/volleyball net. Overall, families owned a mean of 13.2 
(SD=3.7) pieces of active equipment. Although there was no difference by sex in the 
total number of pieces of active equipment owned, some sex differences between the 
types of active equipment were evident. For instance, more families with boys owned 
balls, billy carts, skateboards, bats, and sand pits than families with girls. More families 
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with girls owned a skipping rope, cubby house, trampoline and roller blades/skates 
than families with boys.  
Table 9.1 Percent of parents indicating they have specific pieces of active 
equipment in the home, for the total sample and by sex 
Item
% who have this 
item Item
% who have this 
item
Balls (footballs, basketballs, 
tennis balls, baseballs)  Scooter  
Total sample* 98.1 Total sample 71.4 
Boys 99.6 Boys 72.2 
Girls 96.3 Girls 70.5 
Basketball ring  Skateboard  
Total sample 39.4 Total sample* 24.0 
Boys 42.6 Boys 28.0 
Girls 35.7 Girls 19.4 
Bats, racquets, golf clubs  Skipping rope   
Total sample* 78.7 Total sample* 68.9 
Boys 84.8 Boys 60.4 
Girls 71.4 Girls 78.8 
Billy cart  Slide  
Total sample* 11.9 Total sample 45.0 
Boys 15.7 Boys 43.1 
Girls 7.4 Girls 47.2 
Bowls (ten pin, skittles)   Soft balls and other toys for active indoor play 
 
Total sample 44.0 Total sample 91.3 
Boys 45.3 Boys 91.4 
Girls 42.3 Girls 91.2 
Climbing equipment/trees 
suitable for climbing 
 Swimming/wading pool   
Total sample 48.7 Total sample 43.4 
Boys 49.2 Boys 41.2 
Girls 48.2 Girls 46.1 
Cubby house  Swings  
Total sample* 40.2 Total sample 47.4 
Boys 35.2 Boys 45.7 
Girls 46.1 Girls 49.3 
Frisbee  Table tennis table, bats & balls
 
Total sample 64.7 Total sample 22.6 
Boys 67.6 Boys 22.9 
Girls 61.2 Girls 22.1 
Gardening tools (appropriate 
for child to use)  
 Trampoline  
Total sample 81.8 Total sample* 50.2 
Boys 82.4 Boys 45.9 
Girls 81.0 Girls 55.3 
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Table 9.1 Percent of parents indicating they have specific pieces of active 
equipment in the home, for the total sample and by sex 
Item
% who have this 
item Item
% who have this 
item
Pool or beach toys  Tricycle/bicycle  
Total sample 72.7 Total sample 96.8 
Boys 69.9 Boys 96.9 
Girls 76.0 Girls 96.8 
Roller blades or roller skates  Volleyball/badminton net   
Total sample* 18.9 Total sample 8.3 
Boys 15.2 Boys 7.5 
Girls 23.2 Girls 9.3 
Safety equipment for 
activities (e.g. bike helmet, 
knee guards, etc)  
 Other (e.g. ballet bar, mud 
pit, hula hoop, etc) 
 
Total sample 90.3 Total sample 78.9 
Boys 90.6 Boys 86.3 
Girls 89.9 Girls 72.4 
Sand pit  Other (e.g. stilts, tree house, treadmill, etc) 
 
Total sample* 42.7 Total sample 52.2 
Boys 48.8 Boys 63.6 
Girls 35.5 Girls 41.7 
Total pieces of active 
equipment Mean (SD)  Range  
Total sample 13.2 (3.7)  2-22  
Boys 13.2 (3.5)  4-21  
Girls 13.2 (3.9)  2-22  
* between sex difference (p<0.05) 
Parents reported whether they lived on a cul-de-sac and the size of their yard. Overall, 
27.9% of families lived on a cul-de-sac (25.3% of boys; 30.9% of girls, not significant 
(NS)).  Table 9.2 shows the percent of parents who reported that they had a particular 
type of yard size. Overall, 85.2% of parents reported that they had a medium or large 
yard. There were no differences between boys and girls for size of yard. 
(cont'd)
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Table 9.2 Percent of parents indicating they have a specific amount of 
outside yard space, for the total sample and by sex 
Type of yard % who have this type of yard 
No yard at all  
Total sample 0.4 
Boys 0.4 
Girls 0.5 
No private yard  
Total sample 0.6 
Boys 0.8 
Girls 0.5 
A small yard (e.g. unit or courtyard)  
Total sample 13.7 
Boys 12.8 
Girls 14.8 
A medium yard (e.g. standard block of land)  
Total sample 65.2 
Boys 65.8 
Girls 64.5 
A large yard (e.g. ¼ acre block or larger)  
Total sample 20.0 
Boys 20.2 
Girls 19.8 
 
The percent of parents who reported they had specific features in their home, such as 
a front fence, covered area outdoors and indoor play areas, are presented in Table 9.3. 
Overall, just under half the parents (46.2%) reported that they had a front fence, and 
almost three quarters reported that they had covered area outdoors (71.4%) and 
indoor play areas (71.6%). Only 6.5% of parents reported that they had none of the 
features listed. There were no differences between boys and girls. 
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Table 9.3 Percent of parents reporting they have specific features in their 
home, for the total sample and by sex 
Home feature % who have this feature‡
Front fence  
Total sample 46.2 
Boys 48.1 
Girls 44.0 
Covered area outdoors (e.g. patio, decked 
area, garage, carport) 
 
Total sample 71.4 
Boys 67.8 
Girls 75.7 
Indoor play areas (e.g. rumpus room, family 
room) 
 
Total sample 71.6 
Boys 73.3 
Girls 69.7 
None of the above  
Total sample 6.5 
Boys 7.4 
Girls 5.5 
Total number of 
home features  
Mean (SD) Range 
Total sample 1.9 (0.9) 0-3 
Boys 1.9 (0.9) 0-3 
Girls 1.9 (0.9) 0-3 
‡ Totals add to >100% as families may have multiple features 
Table 9.4 reports the percent of parents who indicated they had specific pieces of 
electronic entertainment equipment, such as a television, computer and internet 
access, in their homes. Almost all families (99.4%) had a television and a video/DVD 
player. The majority (79.3%) owned a desktop computer, just over half had a laptop 
computer (57.5%) and almost all families (87.6%) had internet access. Fewer than half 
(45.5%) owned an electronic game console (PlayStation©/Xbox©/ Game 
Boy©/Nintendo©), and fewer than one in five (19.5%) owned an active electronic 
game console (Wii™/EyeToy®). Overall, families owned a mean of 5.0 (SD=1.2) 
pieces of electronic equipment. There were no differences between boys and girls. 
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Table 9.4 Percent of parents reporting they have specific pieces of electronic 
equipment in the home, for the total sample and by sex 
Electronic equipment 
% who have this type 
of electronic 
equipment 
 
Electronic equipment 
% who have this type 
of electronic 
equipment 
Video/DVD player   Internet access  
Total sample 99.4  Total sample 87.6 
Boys 100.0  Boys 87.2 
Girls 98.6  Girls 88.0 
TV   Wii™/EyeToy®  
Total sample 99.4  Total sample 19.5 
Boys 100.0  Boys 18.3 
Girls 98.6  Girls 20.9 
Desktop (PC or 
Macintosh) computer  
 
 PlayStation©/Xbox©/ 
Game Boy©/Nintendo© 
 
Total sample 79.3  Total sample 45.5 
Boys 77.7  Boys 45.1 
Girls 81.3  Girls 45.8 
Laptop computer  
 Other electronic 
equipment  (e.g. 
Nintendo DS) 
 
Total sample 57.2  Total sample 26.2 
Boys 57.6  Boys 24.8 
Girls 56.8  Girls 27.8 
Total number of pieces 
of electronic equipment  
Mean (SD) Range   
Total sample 5.0 (1.2) 2-8   
Boys 5.0 (1.2) 2-8   
Girls 5.0 (1.2) 2-8   
 
Overall, children had a mean of 3.2 (SD=1.2, range 0-9) functioning televisions in 
their homes. The number of functioning televisions did not differ between the sexes 
(boys: μ=2.3, SD=1.2, range 1-9; girls: μ=2.3, SD=1.1, range 0-6). In total, 11.6% of 
children had a television in their bedroom (11.3% of boys, 12.0% of girls, NS). 
Overall, 4.4% of children had a computer or electronic games in their bedrooms 
(5.1% of boys, 3.7% of girls, NS).  
9.4.2 Descriptive results of neighbourhood environment variables 
Table 9.5 presents the results for the percent of parents and their level of agreement 
with various statements about aspects of neighbourhood playground suitability for 
their preschool child to play in. The majority of parents agreed that their 
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neighbourhood playgrounds were suitable (82.6%), had a variety of equipment 
(76.1%), had suitable (88.6%) and safe equipment (91.8%), and were well used by 
other children (79.3%). This high level of agreement about playground suitability is 
reflected in a mean score of 5.3 (SD=4.1) on a possible scale of -12 to 12 for the 
composite item which was formed by summing responses to all items. Only one item 
attracted a lower level of agreement, with approximately half the parents (51.4%) 
agreeing that the playgrounds in their neighbourhood had adequate facilities in terms 
of shade, fencing, seating, etc. There were no differences between boys and girls for 
any of the individual items or the composite score. 
Table 9.5 Percent of parents reporting level of agreement with statements about 
neighbourhood playground suitability, for the total sample and by sex 
Playground suitability characteristics n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
There are many playgrounds in our local 
neighbourhood that are suitable for my 
preschool child to play in 
Total sample 473 1.9 7.2 8.5 51.0 31.6 
Boys 256 2.7 6.6 8.2 48.4 34.0 
Girls 217 0.9 7.8 8.8 53.9 28.6 
The playgrounds in our local 
neighbourhood have a variety of 
equipment so my preschool child doesn’t 
get bored       
Total sample 472 1.7 9.8 12.5 52.8 23.3 
Boys 255 2.8 8.2 9.4 55.7 23.9 
Girls 217 0.5 11.5 16.1 49.3 22.6 
The playgrounds in our local 
neighbourhood have suitable equipment 
for my preschool child’s age and abilities       
Total sample 473 1.3 2.3 7.8 62.8 25.8 
Boys 256 1.6 1.6 6.6 63.3 27.0 
Girls 217 0.9 3.2 9.2 62.2 24.4 
The playgrounds in our local 
neighbourhood have play equipment that 
is safe for my preschool child to play on       
Total sample 473 0.9 2.1 5.3 66.4 25.4 
Boys 256 1.2 0.8 5.5 66.4 26.2 
Girls 217 0.5 3.7 5.1 66.4 24.4 
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Table 9.5 Percent of parents reporting level of agreement with statements about 
neighbourhood playground suitability, for the total sample and by sex 
Playground suitability characteristics n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
The playgrounds in our local 
neighbourhood have adequate facilities 
(such as shad, seating, fences)       
Total sample 473 5.5 26.9 16.5 38.9 12.3 
Boys 256 5.1 25.8 13.3 43.8 12.1 
Girls 217 6.0 28.1 20.3 33.2 12.4 
The playgrounds in our local 
neighbourhood are well used by other 
children       
Total sample 473 1.9 6.3 12.5 58.8 20.5 
Boys 256 2.3 6.3 12.1 58.6 20.7 
Girls 217 1.4 6.5 12.9 59.0 20.3 
Overall playground suitability (composite 
score)
Mean (SD) Range  
Total sample 473 5.3 (4.1) -12, 12  
Boys 256 5.4 (4.2) -12, 12  
Girls 217 5.1 (4.0) -8, 12 
 
 
Parents reported the neighbourhood constraints to active transport and results are 
presented in Table 9.6. Overall, parents had quite low levels of agreement with 
specific constraints to active transport in their neighbourhood. Fewer than one 
quarter of parents (23.5%) agreed that there were major barriers to active transport, 
and fewer than 20% agreed that they would have to cross a major road, there were no 
pedestrian lights or there were no footpaths. However, almost three quarters of 
parents (73.3%) agreed that their neighbourhood had no walking or cycling trails 
suitable for their preschool child, and slightly more than half agreed that their 
neighbourhood was safe for children to walk/cycle around during the day (58.7%) 
and was safe for children (59.6%). Overall, the composite score for constraints to 
active transport, formed from summing responses to all items, had a mean value of 
4.7 (SD=4.5), from a possible range of -14 to 14. There were no between sex 
differences evident for any of the individual items or for the composite score. 
(cont'd)
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Table 9.6 Percent of parents reporting level of agreement with statements about 
constraints to active transport in their neighbourhood, for the total 
sample and by sex 
Neighbourhood constraints to active 
transport
n Strongly 
disagree
(%) 
Disagree 
(%) 
Neither
agree
nor
disagree
(%) 
Agree
(%) 
Strongly
Agree
(%) 
There are major barriers to walking/cycling that 
make it hard for my preschool child and I to get 
from place to place (e.g. major roads, steep hills) 
Total sample 473 13.5 47.2 15.9 18.2 5.3 
Boys 256 12.1 49.6 16.4 15.6 6.3 
Girls 217 15.2 44.2 15.2 21.2 4.2 
My preschool child and I would have to cross a 
busy road/major highway to get to areas where 
he/she can play       
Total sample 473 23.5 48.8 8.0 15.9 3.8 
Boys 256 23.8 48.1 6.6 18.4 3.1 
Girls 217 23.0 49.8 9.7 12.9 4.6 
There are no lights/crossings/pedestrian 
overpasses for my preschool child and I to use      
Total sample 473 18.4 49.5 12.5 15.6 4.0 
Boys 256 17.2 55.5 11.7 12.9 2.7 
Girls 217 19.8 42.4 13.4 18.9 5.3 
There are no footpaths in our neighbourhood for 
my preschool child and I to use      
Total sample 473 38.1 48.4 5.7 4.2 3.6 
Boys 256 36.3 50.0 5.9 3.5 4.3 
Girls 217 40.1 46.5 5.5 2.1 2.8 
My neighbourhood has walking/cycling trails 
suitable for my preschool child and I to use      
Total sample 472 3.2 11.4 12.1 53.0 20.3 
Boys 255 3.5 11.4 11.4 56.1 17.7 
Girls 217 2.8 11.5 12.9 49.3 23.5 
My neighbourhood is safe for children 
to walk/cycle around in the daytime       
Total sample 472 4.0 12.5 24.8 48.7 10.0 
Boys 255 3.5 12.2 23.1 51.4 9.8 
Girls 217 4.6 12.9 26.7 45.6 10.1 
My neighbourhood is safe for children       
Total sample 473 2.3 9.1 29.0 50.7 8.9 
Boys 256 3.1 9.0 25.8 53.1 90. 
Girls 217 1.4 9.2 32.8 47.9 8.8 
Total constraints to neighbourhood active 
transport
Mean (SD) Range 
Total sample 473 4.7 (4.5) -11, 14  
Boys 256 4.8 (4.3) -10, 14  
Girls 217 4.6 (4.6) -11, 14  
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Parents reported how often their preschool child visited venues where they could be 
active (Table 9.7). These included outdoor venues such as parks and playgrounds, and 
indoor venues such as indoor play centres and restaurants with play areas. Almost 
three quarters of children (70.5%) visited a local playground at least weekly, and just 
over half of all children visited a sports venue such as a swimming pool (60.8%) or a 
shopping centre (61.2%) at least weekly. Just over one third of children visited a 
playground in another area (35.7%) at least weekly, and just over one fifth of children 
visited a park or oval with no play equipment (22.8%) at least weekly. Few children 
visited a specialist outdoor activity venue (3.2%), an indoor play centre (4.2%), or a 
family restaurant with a play area (5.9%) at least weekly. In total, children visited 
active play venues a mean of 6.2 (SD=3.1) times per week. Some differences in the 
frequency of visiting active play venues between boys and girls were evident. Boys 
visited local playgrounds and parks/ovals significantly more frequently than girls did, 
and boys had significantly more visits to active play venues across the week (p<0.05).   
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Table 9.7 Percent of parents who reported frequency of visiting specific facilities, for the total sample and by sex 
Facility visited n Never (%) Once/ 
month or 
less (%) 
Twice/
month (%) 
Once/
week (%) 
Twice/
week (%) 
3-4 times/ 
week (%) 
5 or more 
times/
week (%) 
Mean (SD) Range 
Local playground     
Total sample* 472 1.5 8.3 19.7 30.7 22.7 14.8 2.3 4.2 (1.3) 1-7 
Boys 256 0.8 6.6 18.8 32.4 21.5 17.2 2.7 4.3 (1.3) 1-7 
Girls 216 2.3 10.2 20.8 28.7 24.1 12.0 1.9 4.1 (1.3) 1-7 
Playground in another area 
    
Total sample 471 6.4 33.1 24.8 24.4 6.8 3.4 1.1 3.1 (1.3) 1-7 
Boys 256 6.6 31.6 23.1 24.2 8.6 4.7 1.2 3.2 (1.3) 1-7 
Girls 215 6.1 34.9 27.0 24.7 4.7 1.9 0.9 3.0 (1.2) 1-7 
Parks/ovals (no play 
equipment) 
    
Total sample* 471 24.0 36.5 16.8 14.2 5.1 2.6 0.9 2.5 (1.3) 1-7 
Boys 255 19.6 36.9 17.3 16.1 6.7 2.4 1.2 2.7 (1.4) 1-7 
Girls 216 29.2 36.1 16.2 12.0 3.2 2.9 0.5 2.3 (1.3) 1-7 
Sports venue (e.g. 
swimming pool) 
    
Total sample 472 12.3 21.6 5.3 47.5 11.2 1.9 0.2 3.3 (1.3) 1-7 
Boys 256 10.9 22.3 5.1 46.9 13.3 1.6 0.0 3.3 (1.3) 1-6 
Girls 216 13.9 20.8 5.6 48.2 8.8 2.3 0.5 3.3 (1.3) 1-7 
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Table 9.7 Percent of parents who reported frequency of visiting specific facilities, for the total sample and by sex 
Facility visited n Never (%) Once/ 
month or 
less (%) 
Twice/
month (%) 
Once/
week (%) 
Twice/
week (%) 
3-4 times/ 
week (%) 
5 or more 
times/
week (%) 
Mean (SD) Range 
Specialist outdoor activity 
venues (e.g. Traffic School, 
Zoo) 
    
Total sample 471 20.0 68.2 8.7 2.6 0.4 0.2 0.0 2.0 (0.7) 1-6 
Boys 255 17.7 69.0 9.4 3.1 0.4 0.4 0.0 2.0 (0.7) 1-6 
Girls 216 22.7 67.1 7.9 1.9 0.5 0.0 0.0 1.9 (0.6) 1-5 
Indoor play centre 
    
Total sample 472 18.2 65.0 12.5 2.3 1.5 0.2 0.2 2.1 (0.8) 1-7 
Boys 256 17.2 65.0 13.3 2.7 1.2 0.0 0.4 2.1 (0.8) 1-7 
Girls 216 19.4 64.8 11.6 1.9 1.9 0.5 0.0 2.0 (0.8) 1-6 
Family restaurant with play 
area
    
Total sample 472 21.2 59.5 13.4 5.1 0.2 0.6 0.0 2.1 (0.8) 1-6 
Boys 256 21.9 60.2 12.5 4.7 0.4 0.4 0.0 2.0 (0.8) 1-6 
Girls 216 20.4 58.8 14.4 5.6 0.0 0.9 0.0 2.1 (0.8) 1-6 
Shopping centre 
    
Total sample 472 2.1 14.4 22.3 34.8 18.2 6.1 2.1 3.8 (1.3) 1-7 
Boys 256 2.0 16.0 23.1 32.8 17.6 6.3 2.3 3.8 (1.3) 1-7 
Girls 216 2.3 12.5 21.3 37.0 19.0 6.0 1.9 3.8 (1.2) 1-7 
(cont'd)
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Table 9.7 Percent of parents who reported frequency of visiting specific facilities, for the total sample and by sex 
Facility visited n Never (%) Once/ 
month or 
less (%) 
Twice/
month (%) 
Once/
week (%) 
Twice/
week (%) 
3-4 times/ 
week (%) 
5 or more 
times/
week (%) 
Mean (SD) Range 
Other venue (e.g. beach, 
sibling school ground) 
    
Total sample* 107 13.1 14.0 16.8 28.0 12.2 8.4 7.5 3.7 (1.7) 1-7 
Boys 53 5.7 11.3 15.1 32.1 15.1 9.4 11.3 4.1 (1.6) 1-7 
Girls 54 20.4 16.7 18.5 24.1 9.3 7.4 3.7 3.2 (1.7) 1-7 
Other venue (e.g. tennis 
club, farm) 
      
    
Total sample 46 34.8 21.7 2.2 19.6 10.9 8.7 2.2 2.8 (1.8) 1-7 
Boys 22 22.7 31.8 0.0 22.7 13.6 4.6 4.6 3.0 (1.8) 1-7 
Girls 24 45.8 12.5 4.2 16.7 8.3 12.5 0.0 2.7 (1.9) 1-6 
Total frequency of visiting 
activity venues 
          
Total sample* 472 - - - - - - - 6.2 (3.1) 0.8-20 
Boys 256 - - - - - - - 6.5 (3.2) 0.8-20 
Girls 216 - - - - - - - 5.8 (3.0) 1.5-18.5 
* between sex difference (p<0.05) 
(cont'd)
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9.4.3 Associations between home and neighbourhood physical 
environment variables with preschool children’s physical 
activity
Five variables were associated at the bivariable level with boys’ weekly physical 
activity. However, none of those retained their significance in the multivariable model 
when all other variables showing bivariable significance were accounted for (see Table 
9.8). 
Table 9.8 Associations between home and neighbourhood physical 
environment correlates with boys’ weekly physical activity ^ (n=203 
AIC1=0.71) 
 Bivariable 
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Having Wii™/EyeToy® †     
No (ref) 1.00  1.00  
Yes 0.89** 0.82, 0.97 0.92 0.84, 1.01 
Total number of pieces of electronic entertainment 
equipment*  
0.97 0.95, 1.00 0.98 0.95, 1.01 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.02** 1.01, 1.03 1.01 1.00, 1.03 
Frequency of visiting a local playground*  1.03 1.00, 1.05 1.00 0.97, 1.04 
Frequency of visiting a sports venue (e.g. 
swimming pool)*  
1.05 1.01, 1.09 1.03 0.99, 1.07 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Table 9.9 reports the findings for bivariable and multivariable associations between 
correlates in the home and neighbourhood physical environments and boys’ week day 
physical activity. Although four variables showed associations at the bivariable level, 
none of those retained their significance when other variables were included in the 
analyses. 
                                                 
1 Akaike Information Criteria (AIC) is a measure of model fit where lower values indicate better fit. 
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Table 9.9 Associations between home and neighbourhood physical 
environment correlates with boys’ week day physical activity^ 
(n=215; AIC=0.70) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Having Wii™/EyeToy® †     
No (ref) 1.00  1.00  
Yes 0.91 0.83, 0.99 0.95 0.86, 1.04 
Total number of pieces of electronic entertainment 
equipment*  
0.97 0.95, 1.00 0.98 0.95, 1.01 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.01** 1.00, 1.02 1.01 1.00, 1.02 
Frequency of visiting a sports venue (e.g. 
swimming pool)*  
1.06** 1.02, 1.10 1.04 1.00, 1.08 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Four variables showed association at the bivariable level with boys’ weekend day 
physical activity, as shown in Table 9.10. Of those, only having a Wii™/EyeToy® 
remained significant in the multivariable model. Boys spent 13% less time in weekend 
day physical activity if there was a Wii™/EyeToy® in their home. 
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Table 9.10 Associations between home and neighbourhood physical 
environment correlates with boys’ weekend day physical activity^ 
(n=209; AIC=0.72) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Having Wii™/EyeToy®†   
No (ref) 1.00  1.00
Yes 0.85 0.75, 0.97 0.87 0.76, 1.00 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.02** 1.01, 1.04 1.01 1.00, 1.03 
Frequency of visiting indoor play centre*  1.43 1.02, 2.01 1.32 0.96, 1.82 
Frequency of visiting shopping centre*  1.06 1.01, 1.11 1.03 0.99, 1.07 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Table 9.11 shows the bivariable and multivariable associations between boys’ outside 
care hours physical activity and correlates in the home and neighbourhood physical 
environments. Five variables showed associations with boys’ outside care hours 
physical activity at the bivariable level, and two of those maintained their significant 
association at the multivariable level. Boys spent 1% more time in outside care hours 
physical activity for every additional piece of active equipment (e.g. bats, balls, etc) in 
the home, and 13% less time in outside care hours physical activity if there was a 
computer or electronic games console in his bedroom. 
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Table 9.11 Associations between home and neighbourhood physical 
environment correlates with boys’ outside care hours physical 
activity^ (n=216; AIC=0.70) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Total number of pieces of active equipment*  1.01 1.00, 1.03 1.01 1.00, 1.02 
Child has computer/electronic games in his 
bedroom†  
  
No (ref) 1.00  1.00 
Yes 0.82 0.69, 0.98 0.87 0.77, 0.98 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.02 1.00, 1.03 1.00 0.98, 1.02 
Frequency of visiting a local playground*  1.05** 1.01, 1.08 1.04 1.00, 1.08 
Frequency of visiting a sports venue (e.g. 
swimming pool)*  
1.07** 1.02, 1.13 1.05 0.99, 1.11 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Girls’ weekly physical activity was associated with four variables at the bivariable level, 
two of which retained their significance in the multivariable analysis (see Table 9.12). 
Girls spent 12% less time in weekly physical activity if they had a covered area 
outdoors at their home, and 1% less time in weekly physical activity for each 
additional week into increasing warm weather. 
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Table 9.12 Associations between home and neighbourhood physical 
environment correlates with girls’ weekly physical activity^ (n=158; 
AIC=0.67) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Covered area outdoors†   
No (ref) 1.00  1.00 
Yes 0.88 0.79, 0.99 0.88 0.79, 0.98 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.01 1.00, 1.02 1.01 1.00, 1.02 
Frequency of visiting parks/ovals (no play 
equipment)*  
1.05** 1.01, 1.09 1.04 1.00, 1.10 
Week of year (indicating increasing warm 
weather)*  
0.99 0.98, 1.00 0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
Table 9.13 shows associations between home and neighbourhood physical 
environment correlates and girls’ week day physical activity. Four variables were 
significantly associated with girls’ week day physical activity at the bivariable level, and 
two remained significant in the multivariable model. Girls spent 11% less time in 
week day physical activity if they had a covered area outdoors and 1% less time in 
week day physical activity for each additional week into increasing warm weather.  
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Table 9.13 Associations between home and neighbourhood physical 
environment correlates with girls’ week day physical activity^ 
(n=177; AIC=0.67) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Covered area outdoors†      
No (ref) 1.00  1.00  
Yes 0.90 0.81, 0.99 0.89 0.80, 0.99 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.01 1.00, 1.02 1.01 1.00, 1.02 
Frequency of visiting parks/ovals (no play 
equipment)*  
1.05 1.00, 1.09 1.04 0.98, 1.09 
Week of year (indicating increasing warm 
weather)*  
0.99 0.98, 1.00 0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Two variables were associated with girls’ weekend day physical activity at the 
bivariable level and both maintained their significance in the multivariable model 
(Table 9.14). Girls spent 6% more time in weekend day physical activity for each 
additional weekly visit to a park or oval with no play equipment. Girls spent 1% less 
time in weekend day physical activity with each additional week closer to summer.   
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Table 9.14 Associations between home and neighbourhood physical 
environment correlates with girls’ weekend day physical activity^ 
(n=; AIC=0.) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Neighbourhood physical environment 
    
Frequency of visiting parks/ovals (no play 
equipment)*  
1.06** 1.02, 1.11 1.06 1.02, 1.10 
Week of year (indicating increasing warm 
weather) (week)*  
0.99 0.97, 1.00 0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
** Significant at p<0.01 
Girls’ outside care hours physical activity showed associations with three variables at 
the bivariable level. None of those variables remained significant in the multivariable 
model (Table 9.15).  
Table 9.15 Associations between home and neighbourhood physical 
environment correlates with girls’ outside care hours physical 
activity^ (n=171; AIC=0.63) 
 Bivariable  
associations 
Multivariable 
associations 
Correlate OR 95% CI OR 95% CI 
Home physical environment 
    
Having PlayStation©/Xbox© etc†      
No (ref) 1.00  1.00  
Yes 0.92 0.84, 1.00 1.08 0.95, 1.22 
Neighbourhood physical environment 
    
Total frequency of visits to active play spaces*  1.01** 1.00, 1.02 1.00 0.99, 1.02 
Frequency of visiting parks/ovals (no play 
equipment)*  
1.06 1.01, 1.11 0.95 0.89, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
** Significant at p<0.01 
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9.5 Discussion 
This chapter discussed home and neighbourhood physical environment characteristics 
and presented associations between those characteristics and preschool children’s 
physical activity. Similar to earlier findings, the results presented in this chapter 
indicate that home and neighbourhood physical environment correlates differ 
between boys and girls, and also by the physical activity outcome under investigation 
– weekly, week day, weekend day and outside care hours physical activity. Relatively 
few correlates retained their significant association with physical activity in 
multivariable models. However, associations showed slightly more consistency 
between the physical activity outcomes for girls than for boys.  
Girls spent a lower percent of time in weekly and week day physical activity if they 
had a covered area outdoors and a lower percent of time in weekly, week day and 
weekend day physical activity for each week towards increasing warm weather. The 
only variable to show an increase in girls’ physical activity was frequency of visits to 
parks or ovals with no play equipment for weekend day physical activity. For boys, 
there were no correlates which were significantly associated with either weekly or 
week day physical activity at the multivariable level. However, boys spent a lower 
percent of time in weekend day physical activity if the family owned a 
Wii™/EyeToy®. Boys spent a higher percent of time in outside care hours physical 
activity if they had more pieces of active equipment and a lower percent of time in 
outside care hours physical activity if they had a computer in their room.  
Differences in ownership of specific pieces of active equipment were evident between 
families with boys and families with girls. It has previously been reported that families 
with preschool aged boys have more wheeled toys in the home than families with girls 
(McKenzie et al. 1992). This study did not find such an association, with no sex 
differences evident in ownership of wheeled toys such as scooters or 
tricycles/bicycles. However, this study did find differences in ownership of several 
types of equipment including balls, skateboards, bats, billy carts, skipping ropes, cubby 
houses, trampolines, roller blades/skates and sand pits. Such associations have not 
been previously reported. Differences in ownership of types of active equipment may 
be indicative of sex preferences in use of such equipment. However, there was no 
difference by sex in the overall number of pieces of active equipment in the home. It 
was not possible to determine from the findings the contribution of any particular 
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piece of equipment to physical activity, that is, do children who have balls and bats, 
for instance, have higher levels of physical activity compared with children who have 
cubby houses? It may be that some types of equipment do indeed provide additional 
support for physical activity. It is also possible that sex differences exist in such 
associations, with girls gaining greater benefit from different pieces of equipment 
compared with boys. Such questions may be important to consider for future 
interventions and are areas for further investigation. 
The total number of pieces of active equipment to support physical activity was 
associated with boys’ weekly, week day and outside care hours physical activity at the 
bivariable level but significance was not maintained when other correlates were 
accounted for. However, the direction of the association was not consistent – boys 
spent a lower percent of time in weekly and week day physical activity and a higher 
percent of time in outside care hours physical activity with more of pieces of active 
equipment. The total number of pieces of active equipment was not associated with 
any of the physical activity outcomes for girls. This difference between the sexes 
could indicate that boys use such equipment more in their physical activity play, or 
that boys rely more heavily on active equipment to support their physical activity such 
that the variety of active equipment may be necessary to retain their interest and 
stimulation in physical activity. Nonetheless, in the multivariable models, a higher 
total number of pieces of active equipment was associated only with a higher percent 
of time for boys in outside care hours physical activity. Previous studies in preschool 
children have shown no association between the number of pieces of equipment and 
physical activity (Pfeiffer et al. 2009; Sallis et al. 1993), and a review of environmental 
correlates of physical activity in children aged three to 12 years found that availability 
of and access to exercise equipment were not associated with physical activity 
(Ferreira et al. 2007). Therefore it is possible that preschool children’s physical activity 
may be supported without a large number of pieces of active equipment, as suggested 
by mothers in the focus groups (see Chapter Three). 
A unique finding in this study was that girls who had a covered area outdoors 
participated in a lower percent of weekly and week day physical activity compared 
with girls without a covered area outdoors, and this association remained significant 
once other variables were controlled for. The direction of this finding is counter-
intuitive at first inspection and perhaps difficult to explain. However, the covered area 
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could include a garage or carport which may not be available for physical activity, and 
potentially this could reduce the available space for physical activity outdoors at home, 
despite the fact that when yard size was controlled for the association remained 
significant (data not presented). Nonetheless, the same association was not evident for 
boys, and the mechanisms through which this association exists require further 
exploration. 
The total number of pieces of electronic equipment in the child’s home was not 
associated with any physical activity outcomes for boys or girls. Additionally, this and 
a previous study (Roemmich et al. 2006) have found that the number of televisions in 
the home was not associated with preschool children’s physical activity. This study 
found that 12% of children had a television in their bedroom. That is slightly lower 
than the 19% to 20% of preschool and school-aged children previously reported to 
have a television in their bedroom (Dennison, Erb & Jenkins 2002; van Zutphen et al. 
2007). Differences in sample characteristics (e.g. age and ethnicity) may account for 
some of the differences in findings. Although this study found no association between 
having a television in the child’s bedroom and the child’s physical activity, previous 
research has indicated that having a television in the child’s bedroom is associated 
with an increased risk of overweight and higher levels of television viewing in 
preschool and older children (Dennison, Erb & Jenkins 2002; Timperio et al. 2008; 
van Zutphen et al. 2007). However, a recent review of correlates of screen-viewing in 
children aged seven years or younger found an indeterminate association between the 
presence of a television in the child’s bedroom and the child’s screen-time (Cillero & 
Jago 2010). It is possible that younger children’s viewing and physical activity 
behaviours are more closely regulated than older children’s and therefore the location 
of the television may be less important. Although the presence of the television in the 
child’s bedroom does not appear to be associated with physical activity, nonetheless it 
may be associated with other undesirable outcomes and is not recommended 
(Department of Health and Aging (DoHA) 2009).  
The most consistent association between environmental correlates and physical 
activity was the finding that girls spent less time in weekly, week day and weekend day 
physical activity for each additional week of increasing warm weather. However, there 
was no association for boys between week of the year and physical activity even in 
bivariable analyses. In Australia, media campaigns run every year advising protection 
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against sun damage through a variety of means, including staying out of the sun. As 
discussed in Chapter Three, mothers are aware of keeping their children safe from 
potential sun damage, and, at times, this may result in parents keeping their children 
indoors more. It may be necessary to further investigate parents’ perceptions of time 
outside and sun protection, and the strategies they use to manage their preschool 
children’s physical activity opportunities in warm weather, particularly for parents of 
girls, to better understand the finding in this chapter. Although the data collection 
period for this study primarily covered spring, if the trend for decreasing percent of 
time in physical activity for girls continued, the hypothesised outcome would be lower 
levels of physical activity during the summer period. This is contradictory to some 
previous studies which have reported higher levels of physical activity during the 
warmer months (Burdette, Whitaker & Daniels 2004; Poest et al. 1989) but concurs 
with the findings from one other study (Baranowski et al. 1993). Other studies have 
reported no association between season and preschool children’s physical activity 
(Finn, Johannsen & Specker 2002; Taylor et al. 2009). Differences in findings between 
studies may be attributable to varying weather patterns in the various study locations: 
areas where summers are very hot and have high ultraviolet radiation, like Australia, 
may not be conducive to physical activity, while those where summers are mild and 
dry may support higher levels of physical activity. Additionally, concerns over skin 
cancer may play a role in the findings from the current, and potentially other, studies. 
It would be prudent for future research to investigate the influence of weather or 
season on physical activity for the target group prior to implementing interventions as 
physical activity behaviours may vary with differences between countries and/or 
regions. 
For both boys and girls, the suitability of parks and neighbourhood constraints to 
active transport showed no association with any of the physical activity outcome 
variables. Previous studies have reported that neighbourhood safety (Burdette & 
Whitaker 2004; Ferreira et al. 2007), neighbourhood hazards (e.g. many roads, no 
lights or crossings) (Ferreira et al. 2007) and park safety (Pfeiffer et al. 2009) were not 
associated with preschool and older children’s physical activity and the findings of the 
current investigation concur with those. As young children are often accompanied by 
a parent or other adult when they are in public spaces, it is possible that issues such as 
perceived safety and constraints to active transport are less important than if the child 
was independently mobile. Preschool children only participated in slightly more than 
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four active transport trips per week (see Chapter Seven), and therefore it may be that 
destinations for active transport are chosen if they have few such constraints. 
However, the potential explanatory factors may be more important for active 
transport if that was assessed as an outcome, rather than global physical activity which 
was the outcome in this study. Chapter Eight reported on parental concerns about 
issues such as stranger danger and traffic accidents for their child while he/she was 
being active, and found that fewer than half of the parents reported being concerned 
about such issues, perhaps because they or another responsible adult were usually 
with the child to supervise their physical activity.  
A unique finding of the current study is that boys had a significantly higher frequency 
of visits to local playgrounds, parks and ovals with no play equipment, and to all 
active play spaces than did girls. As discussed in Chapter Three, some mothers 
believed that boys actually need more physical activity than girls do. Further, findings 
reported in Chapter Eight showed that a significantly higher percent of parents of 
boys believed that their child should do at least one hour of physical activity every day 
compared with parents of girls. Therefore, parents of boys may make more effort to 
take their sons places to be active than parents of girls. Given the lack of evidence 
showing different physiological needs from physical activity for boys and girls, public 
health initiatives may need to address this apparently pervasive perception that girls 
need less physical activity than boys. Indeed, this may be one of the key underlying 
assumptions which influence lower levels of physical activity in females compared 
with males throughout the lifespan. As girls have lower levels of physical activity, 
encouraging parents to provide more active opportunities, and encourage their 
daughters to be more active while they have such opportunities, may be important 
public health messages to communicate to parents. 
Although frequency of visits to active play spaces was associated with a number of the 
physical activity outcomes for both boys and girls in bivariable analyses, only 
frequency of visits to parks or ovals with no play equipment was associated with girls’ 
weekend day physical activity in multivariable models. Only one previous study has 
reported on associations between frequency of visits to parks and preschool children’s 
physical activity, and similar to the current study, that study found no association 
(Pfeiffer et al. 2009). Although not investigated in this study, previous research has 
reported that the distance from the child’s home to the nearest playground was not 
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associated with preschool and older children’s physical activity (Ferreira et al. 2007; 
Pfeiffer et al. 2009; Potwarka, Kaczynski & Flack 2008). However, no research has 
previously reported on associations between distance, suitability, and constraints and 
it may be important to consider all these correlates concurrently. 
Strengths and limitations of the current study were discussed in Chapter Six. Although 
several recent studies have investigated characteristics of the preschool and childcare 
environment (Cardon et al. 2009; Cardon et al. 2008; Hannon & Brown 2008), few 
studies (McKenzie et al. 1992; Pfeiffer et al. 2009; Sallis et al. 1993) have investigated 
children’s home and neighbourhood physical environments and the literature on 
potential correlates in those environments is sparse.  As a consequence, although this 
study investigated a broad range of potential correlates, there is little depth in 
understanding of the associations between these correlates and preschool children’s 
physical activity across different studies and cultural environments. The lack of extant 
literature investigating home and neighbourhood physical environment correlates of 
preschool children’s physical activity should be further enhanced with studies 
covering a similarly broad range of such correlates. Further, cohort and intervention 
studies investigating and targeting such correlates are required to clearly identify the 
direction of causality which cannot be gleaned from cross-sectional studies such as 
this. 
Clearly, home and neighbourhood physical environment correlates of physical activity 
differ between boys and girls. This would suggest that interventions to support or 
increase physical activity in preschool children should include sex-specific strategies 
and activities. Relatively few correlates have been identified in the home and 
neighbourhood physical environments in this study compared with the larger number 
of correlates in the parental and social constructs of the family environment 
(Kimiecik, Horn & Shurin 1996) and social ecological (Bronfenbrenner 1979; Stokols 
1996) models. This may suggest that for preschool children, social factors are more 
important to their physical activity than physical environment correlates. Certainly, 
this would be consistent with mothers’ perceptions of the importance of the role 
parents play in their preschool children’s physical activity (see Chapter Three). 
However, these correlates need to be simultaneously entered into multivariable 
analyses and this will be explored and reported in Chapter Ten. 
 
 Page 282 
Chapter Ten 
Multidimensional correlates 
of preschool children’s 
physical activity 
10.1 Introduction
Guided by the social ecological model (SEM) (Bronfenbrenner 1979; Davison & 
Birch 2001; Stokols 1996), Chapters Six through Nine investigated potential correlates 
in each of the three domains with preschool children’s physical activity. Specifically, 
Chapters Six and Seven investigated individual level correlates, including biological, 
demographic, behavioural and psychological. Chapter Eight investigated parental and 
broader social level correlates. Finally, Chapter Nine investigated home and 
neighbourhood physical environment correlates. Each of those chapters investigated 
potential correlates of physical activity within their domain (individual, social, 
physical) with each of five physical activity outcomes for boys and girls: weekly, week 
day, weekend day, during care hours and outside care hours physical activity. Each of 
those chapters showed that many of the correlates of physical activity varied between 
boys and girls, and also varied between each of the physical activity outcomes.  
As discussed in Chapter Two, the extant literature to date explores a range of 
potential correlates of preschool children’s physical activity. However, that literature 
largely fails to investigate differences in correlates between the sexes, primarily due to 
small sample sizes and therefore lack of statistical power to stratify the analyses for 
boys and girls, despite established knowledge that boys are more active than girls and 
that correlates of physical activity differ between boys and girls in older children 
(Patnode et al. 2010; Trost et al. 1999). Additionally, previous studies have tended to 
focus on one or a few correlates from one domain of the SEM, thereby neglecting the 
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opportunity to provide an overall and simultaneous evaluation of the relative 
association of correlates with physical activity in each of the domains. This gap in the 
literature limits understanding of the multidimensional nature and association of 
potential correlates with preschool children’s physical activity, and hampers 
opportunities to develop appropriate and successful interventions to support healthful 
levels of physical activity in preschool children.  
Findings in Chapters Six through Nine have also shown differences in correlates 
across physical activity outcome measures. Previous studies have investigated 
differences in physical activity between week and weekend days, and between during 
and outside care hours, often reporting differences in the amount of time spent being 
active between the physical activity outcomes under investigation, both of which were 
examined in Chapter Six. However, no previous studies have investigated correlates of 
physical activity during those time periods across the multiple domains of the SEM.  
Again, such gaps in the literature ultimately hamper the development of successful 
interventions to support healthy levels of physical activity in preschool children. 
10.2 Aims
The aim of this chapter is to explore the relative association of each of the previously 
identified correlates with each of the physical activity outcomes for boys and girls 
across all domains of the SEM.  
10.3 Methods
10.3.1 Procedures
The procedures for collection and management of accelerometry and survey data are 
described comprehensively in Chapter Four.  
10.3.2 Measures and data management 
Accelerometry 
Children wore an ActiGraph Model GT1M accelerometer for eight days. 
Accelerometers were fitted on week days across the week (Monday to Friday) and 
collected on the same day the following week. Accelerometry data management is 
described in detail in section 4.7.1 and outcome variables are outlined in Table 4.2. 
Parent survey 
Parents completed a comprehensive survey reporting on potential correlates of 
physical activity across each of the levels of the SEM (Bronfenbrenner 1979; Davison 
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& Birch 2001). Data management of the survey is described in section 4.7.2 and 
reliability in Chapter Five. This chapter investigates associations between the 
multidimensional variables reported in that survey. Data management of individual 
variables were discussed in detail in Chapter Four and where the variable first 
appeared in Chapters Six through Nine.  
10.3.3 Data analyses 
The primary outcomes are the percent of time the child spent in total physical activity 
(light, moderate and vigorous intensities) across the total week, week and weekend 
days, during care hours and outside care hours. The five outcome variables are shown 
in Table 4.2. 
This chapter includes correlates identified in Chapters Six through Nine which were 
associated with one or more of the physical activity outcome variables for boys or 
girls. Due to the large number of identified correlates, only findings significant in 
bivariable analysis at the conservative level of p<0.01 were included in the 
multivariable models reported in this chapter. To determine the significance of each 
of the correlates in combination with other correlates, each of the significant 
correlates was entered simultaneously into a generalised linear model (GLM) analysis 
with the respective physical activity outcome variable. Findings significant at the 
multivariable level are bolded in the tables of results in section 8.4.3. It should be 
noted that some confidence intervals are reported as 1.00 due to rounding from 
values which bounded 1.00, therefore, bolding indicates for those variables whether 
the association was significant. The GLM analysis used is described in detail in 
Chapter Four, section 4.9. All analyses controlled for clustering by centre of 
recruitment. Results are presented separately for boys and girls by outcome variable. 
10.4 Results
10.4.1 Associations between multidimensional correlates and boys’ 
physical activity 
Results for associations between multidimensional correlates and boys’ weekly 
physical activity are presented in Table 10.1. Significant correlates were identified 
across each of the three domains of the SEM – individual (biological/demographic, 
behavioural, psychological), social (parental, other social) and physical environment 
(home, neighbourhood). In total, 14 correlates were found to be significantly 
associated with boys’ weekly physical activity at the bivariable level. Three of those 
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correlates remained significant in this multivariable model. Specifically, with each 
additional year of age, boys spent 11% less time in weekly physical activity. Boys 
whose parents would like their sons to do more physical activity spent 8% less time in 
weekly physical activity compared with boys of parents who did not want their sons to 
do more physical activity. Finally, boys who had a Wii™/EyeToy® in the home spent 
12% less time in weekly physical activity than boys who did not have that piece of 
equipment. 
Table 10.1 Associations between multidimensional correlates and boys’ 
weekly physical activity^ (n=197; AIC1=0.79) 
Correlate OR 95% CI 
Individual correlates   
Biological and demographic correlates   
Child age (years)* 0.89 0.84, 0.94 
Behavioural correlates 
Time playing Wii™/EyeToy® on week days (hours)*  0.97 0.84, 1.12 
Time outside on weekends (hours)*  1.01 1.00, 1.02 
Total frequency of non-organised activities (per week)*  1.00 1.00, 1.01 
Psychological correlates 
Child is more likely to play inside/draw/do craft than be active†    
Not agree (ref) 1.00  
Agree 0.91 0.82, 1.02 
Social correlates   
Parental correlates 
Parent would like child to do more physical activity†    
Not agree (ref) 1.00  
Agree 0.92 0.87, 1.00 
Parent needs to guide/regulate son’s TV viewing to ensure he doesn’t 
watch too much†  
  
Not agree (ref) 1.00  
Agree 0.96 0.90, 1.03 
Other social correlates 
Frequency mother is physically active with child (per week)*  0.99 0.97, 1.02 
Frequency whole family is active together (per week)*  1.01 0.99, 1.03 
Total frequency child is active with others (per week)*  1.00 0.99, 1.01 
Frequency child sees mother being active (per week)*  1.01 0.98, 1.04 
Frequency child sees people being active (not on TV) (per week)*   1.00 0.99, 1.00 
Physical environment correlates   
Home and neighbourhood correlates 
Wii™/EyeToy® in child’s home†    
No (ref) 1.00  
Yes 0.88 0.79, 0.97 
Total frequency of visits to active play spaces (per week)*  1.01 1.00, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
                                                 
1 Akaike Information Criteria (AIC) is a measure of model fit where lower values indicate better fit. 
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Results for associations between multidimensional correlates and boys’ week day 
physical activity are presented in Table 10.2. As for boys’ weekly physical activity, 
earlier analyses identified correlates across all three domains of the SEM. In total, 13 
correlates were identified, four of which remained significant in this model. For each 
additional year of age, boys spent 11% less time in week day physical activity. Boys 
who preferred to play inside/draw/do craft rather than be active spent 12% less time 
in week day physical activity than boys who did not have such a preference. Sons of 
parents who preferred their preschooler to do the same activities as their older 
children spent 12% less time in week day physical activity than boys whose parents 
did not have such a preference. Sons of parents who would like their child to do more 
physical activity spent 10% less time in week day physical activity compared with boys 
whose parents did not want them to do more physical activity. 
Table 10.2 Associations between multidimensional correlates and boys’ 
week day physical activity^ (n=184; AIC=0.79) 
Correlate OR 95% CI 
Individual correlates 
Biological and demographic correlates   
Child age (years)*  0.89 0.83, 0.94 
Paternal country of birth†    
Australia (ref) 1.00  
Other 0.96 0.88, 1.04 
Parent marital status†    
Married/de facto (ref) 1.00  
Separated/divorced/widowed/never married 1.04 0.88, 1.24 
Behavioural correlates   
Time playing Wii™/EyeToy® on week days (hours)*  1.08 0.86, 1.34 
Time outside on weekend days (hours)*  1.02 1.00, 1.03 
Average weekly time child spends playing Wii™/EyeToy® (hours)*  0.92 0.83, 1.01 
Psychological correlates   
Child is more likely to play inside/draw/do craft than be active†    
Not agree (ref) 1.00  
Agree 0.88 0.79, 0.99 
Social correlates 
  
Parental correlates   
Parent enjoys participating with child†    
Not agree (ref) 1.00  
Agree 1.04 0.96, 1.12 
Parents prefer preschool child to do same activities as older child†    
Not agree (ref) 1.00  
Agree 0.88 0.81, 0.96 
Parent would like to see child do more physical activity†    
Not agree (ref) 1.00  
Agree 0.90 0.83, 0.97 
Other social correlates   
Frequency child sees mother being physically active*  1.00 0.98, 1.03 
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Table 10.2 Associations between multidimensional correlates and boys’ 
week day physical activity^ (n=184; AIC=0.79) 
Correlate OR 95% CI 
Physical environment correlates  
  
Home and neighbourhood correlates   
Frequency of all visits to active play spaces*  1.00 0.99, 1.02 
Frequency of visits to sports venues (e.g. swimming pool)*  1.03 1.00, 1.07 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Table 10.3 presents results of associations between multidimensional correlates and 
boys’ weekend day physical activity. No psychological variables were significantly 
associated with boys’ weekend day physical activity, however, correlates were 
identified across all three domains of the SEM. Eight variables showed significant 
association with boys’ weekend day physical activity at the bivariable level, and three 
of those remained significant in this multivariable model. For each additional year of 
age, boys spent 11% less time in weekend day physical activity. Boys who were 
restricted from playing rough games inside by parental rules spent 11% more time in 
weekend day physical activity. For each additional physical activity interaction with 
children of his parents’ friends, boys spent 3% more time in weekend day physical 
activity. 
(cont'd)
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Table 10.3 Associations between multidimensional correlates and boys’ 
weekend day physical activity^ (n=208; AIC=0.74) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates   
Child’s age (years)* 0.89 0.83, 0.96 
Behavioural correlates   
Time outside on weekend days (hours)*  1.02 1.00, 1.03 
Social correlates 
  
Parental correlates 
Parents have rules about rough games inside†   
Not agree (ref) 1.00  
Agree 1.11 1.00, 1.22 
Other social correlates   
Frequency child is active with children of parents’ friends (per week)*  1.03 1.00, 1.07 
Frequency of family physical activity interaction (per week)*  1.02 1.00, 1.03 
Frequency child sees mother being physically active (per week)*  1.02 0.99, 1.05 
Frequency child sees people being active (not on TV) (per week)*  1.00 0.98, 1.01 
Physical environment correlates  
  
Home and neighbourhood correlates   
Total frequency of visits to active play spaces (per week)*  1.01 1.00, 1.03 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Of the correlates tested, only child’s age and the amount of time the child spends at 
the preschool/childcare centre were significantly associated with boys’ during care 
hours physical activity in the bivariable analysis. In this multivariable model (Table 
10.4) only the time the child spent at preschool/childcare remained significant such 
that with each additional hour of time at preschool/childcare, boys spent 1% more 
time in during care hours physical activity. 
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Table 10.4 Associations between individual correlates and boys’ during 
care hours physical activity^ (n=201; AIC=0.67) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)*  0.94 0.85, 1.03 
Behavioural correlates 
Time child spends at preschool/childcare (hours)*  1.01 1.00, 1.01 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
Results of associations between multidimensional correlates and boys’ outside care 
hours physical activity are presented in Table 10.5. Correlates were identified across all 
of the three domains with 18 being significantly associated with boys’ outside care 
hours physical activity at the bivariable level. Five remained significant in this 
multivariable model after two were removed due to collinearity. For each additional 
year of age, boys spent 10% less time in outside care hours physical activity. Boys 
whose mothers worked full-time spent 17% less time in outside care hours physical 
activity than boys whose mothers undertook home duties full-time. For each 
additional hour spent playing Wii™/EyeToy® on week days, boys spent 10% less 
time in outside care hours physical activity. Parents who reported that they would like 
their sons to do more physical activity had sons who spent 12% less time in outside 
care hours physical activity than parents who did not report wanting their sons to do 
more physical activity. For each additional occasion a boy played with children in the 
neighbourhood or his friends, he spent 5% more time in outside care hours physical 
activity. 
Table 10.5 Associations between multidimensional correlates and boys’ 
outside care hours physical activity^ (n=172; AIC=0.83) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)* 0.90 0.84, 0.96 
Maternal country of birth†    
Australia (ref) 1.00  
Other 0.94 0.82, 1.07 
Paternal country of birth†    
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Table 10.5 Associations between multidimensional correlates and boys’ 
outside care hours physical activity^ (n=172; AIC=0.83) 
Correlate OR 95% CI 
Australia (ref) 1.00  
Other 0.96 0.89, 1.04 
Maternal work†    
Home duties full time (ref) 1.00  
Employed part-time 0.96 0.86, 1.07 
Employed full-time 0.83 0.72, 0.95 
Parental marital status†    
Married/de facto (ref) -  
Separated/divorced/widowed/never married   
Behavioural correlates 
Time child spends outside on weekend days (hours)*  1.01 0.98, 1.03 
Total frequency of non-organised activities*  1.00 1.00, 1.01 
Week day time spent playing Wii™/EyeToy® (hours)*#   0.90 0.83, 0.98 
Weekly time spent playing Wii™/EyeToy® (hours)*   -  
Psychological correlates 
Preschool child is more likely to watch TV than be active†    
No (ref) 1.00  
Yes 0.90 0.75, 1.08 
Preschool child is more likely to play inside/draw/do craft than be active†    
No (ref) 1.00  
Yes 1.02 0.86, 1.19 
Social correlates 
  
Parental correlates 
Parent is satisfied with the amount of physical activity the child does†    
No (ref) 1.00  
Yes 0.92 0.83, 1.04 
Parent would like the child to do more physical activity†    
No (ref) 1.00  
Yes 0.88 0.81, 0.97 
Parent needs to guide/regulate son’s television viewing to ensure he 
does enough†  
  
Not agree (ref) 1.00  
Agree 0.98 0.90, 1.05 
Other social correlates 
Maternal time in moderate physical activity (hours)*  1.01 0.99, 1.02 
Frequency child plays with children in the neighbourhood/his friends*  1.05 1.02, 1.08 
Physical environment correlates  
  
Home and neighbourhood correlates 
Frequency of visits to local playgrounds*  1.00 0.97, 1.03 
Frequency of visits to sports venues (e.g. swimming pool)*  1.04 0.99, 1.09 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
- items removed due to collinearity 
(cont'd)
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10.4.2 Associations between multidimensional correlates and girls’ 
physical activity 
Results of associations between multidimensional correlates and girls’ weekly physical 
activity are presented in Table 10.6. Seven correlates, across all three domains of the 
SEM, were identified at the bivariable level, however, no behavioural variables were 
significant in earlier analyses. Four variables remained significant in this multivariable 
model. For each additional year of age, girls spent 11% less time in weekly physical 
activity. Girls who preferred to play inside/do craft spent 16% less time in weekly 
physical activity. Daughters of parents who agreed that they always had a car available 
to support their child’s physical activity spent 12% more time in weekly physical 
activity than those whose parents did not agree with that statement. Each additional 
hour that mothers spent in vigorous physical activity was associated with girls 
spending 2% more time in weekly physical activity. 
Table 10.6 Associations between multidimensional correlates and girls’ 
weekly physical activity^ (n=153; AIC=0.71) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)*  0.89 0.84, 0.94 
Psychological correlates 
Preschool child is more likely to play inside/draw/do craft than be active†    
Not agree (ref) 1.00  
Agree 0.84 0.75, 0.95 
Child constraints*  0.99 0.98, 1.00 
Social correlates 
  
Parental correlates 
Parent always has a car available†    
Not agree (ref) 1.00  
Agree 1.12 1.02, 1.23 
Other social correlates 
Maternal time in vigorous physical activity per week (hours)*  1.02 1.00, 1.03 
Total number of siblings 1.05 0.99, 1.11 
Physical environment correlates  
  
Home and neighbourhood correlates 
Frequency child visits parks/ovals (no play equipment)*  1.03 0.98, 1.07 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
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Table 10.7 reports the findings of associations between multidimensional correlates 
and girls’ week day physical activity. No physical environment correlates were 
associated with girls’ week day physical activity. In total, seven correlates were 
identified, three of which remained significant in this model. For each additional year 
of age, girls spent 10% less time in week day physical activity. Girls who preferred to 
play inside/draw/do craft rather than be active spent 13% less time in week day 
physical activity compared with girls who did not have that preference. Daughters of 
parents who agreed that they always had a car available to support their child’s 
physical activity spent 11% more time in week day physical activity than those whose 
parents did not agree with that statement. 
Table 10.7 Associations between multidimensional correlates and girls’ 
week day physical activity^ (n=173; AIC=0.69) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)* 0.90 0.85, 0.95 
Behavioural correlates 
Total frequency of active transport*  1.01 1.00, 1.02 
Psychological correlates 
Preschool child is more likely to play inside/draw/do craft than be active†    
Not agree (ref) 1.00  
Agree 0.87 0.78, 0.97 
Child constraints*  0.99 0.99, 1.00 
Social correlates 
Parental correlates 
Parent always has a car available†     
Not agree (ref) 1.00  
Agree 1.11 1.04, 1.18 
Other social correlates 
Maternal time in vigorous physical activity per week (hours)*  1.01 0.99, 1.03 
Frequency child sees mother being physically active*  1.01 0.99, 1.04 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00  
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Results of associations between multidimensional correlates and girls’ weekend day 
physical activity are presented in Table 10.8. Four correlates were identified, none of 
which were from the social domain. Three correlates remained significant in this 
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multivariable model. For each additional year of age, girls spent 11% less time in 
weekend day physical activity. For each additional hour girls spent in imaginary games 
on weekend days, they spent 3% more time in weekend day physical activity. Girls 
who preferred to play inside/draw/do craft spent 24% less time in weekend day 
physical activity than girls who did not have such a preference.  
Table 10.8 Associations between multidimensional correlates and girls’ 
weekend day physical activity^ (n=156; AIC=0.69) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)*  0.89 0.82, 0.96 
Behavioural correlates 
Time child spends on weekend days in imaginary games (e.g. dress ups, 
imitating TV characters) (hours)*  
1.03 1.01, 1.05 
Psychological correlates 
Preschool child is more likely to play inside/draw/do craft than be active†    
Not agree (ref) 1.00  
Agree 0.76 0.64, 0.90 
Physical environment correlates  
  
Home and neighbourhood correlates 
Frequency child visits parks/ovals (no play equipment)*  1.04 1.00, 1.09 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
Correlates of girls’ during care hours physical activity are presented in Table 10.9. 
Four correlates were identified at the individual level of the SEM, however, no 
psychological correlates were identified. Two correlates remained significant in the 
multivariable model. For each unit increase in paternal body mass index (BMI), girls 
spent 2% more time in during care hours physical activity. For each additional level of 
child constraint girls experienced, they spent 1% less time in during care hours 
physical activity. 
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Table 10.9 Associations between individual correlates and girls’ during care 
hours physical activity^ (n=152; AIC=0.63) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates 
Child’s age (years)*  0.93 0.84, 1.04 
Paternal BMI*  1.02 1.01, 1.03 
Behavioural correlates 
Total weekly time attending preschool/childcare (hours) *  1.00 1.00, 1.01 
Psychological correlates   
Child constraints*  0.99 0.98, 1.00 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
Table 10.10 presents the results of associations between multidimensional correlates 
and girls’ outside care hours physical activity. Seven correlates were identified, 
representing all three of the domains of the SEM, and four remained significant in the 
multivariable model. For each additional year of age, girls spent 10% less time in 
outside care hours physical activity. For each additional hour in quiet play on weekend 
days, girls spent 3% less time in outside care hours physical activity. Girls who 
preferred to play inside/do craft spent 11% less time in outside care hours physical 
activity than girls who did not have such a preference. Daughters of parents who had 
rules to protect them from stranger danger spent 15% more time in outside care 
hours physical activity than daughters of parents who did not have such rules.  
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Table 10.10 Associations between multidimensional correlates and girls’ 
outside care hours physical activity^ (n=168; AIC=0.78) 
Correlate OR 95% CI 
Individual correlates  
Biological and demographic correlates   
Child’s age (years)*  0.90 0.85, 0.96 
Behavioural correlates   
Weekend time in quiet play (hours)*  0.97 0.95, 1.00 
Frequency of active transport*  1.01 1.00, 1.02 
Psychological correlates   
Preschool child is more likely to play inside/draw/do craft than be active†  
Not agree (ref) 1.00  
Agree 0.89 0.80, 1.00 
Social correlates 
  
Parental correlates   
Parent has rules to protect child from stranger danger†  1.00  
Not agree (ref) 1.15 1.03, 1.27 
Agree   
Other social correlates   
Maternal time in vigorous physical activity (hours)*  1.02 1.00, 1.04 
Physical environment correlates  
  
Home and neighbourhood physical environment correlates   
Total frequency of visits to active play spaces*  1.01 1.00, 1.02 
^ GLM analyses adjusted for age and clustering by centre of recruitment; significant multivariable 
findings are bolded – some CIs may appear significant when they are not due to rounding of values 
which bordered 1.00 
* Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for every one unit increase in the correlate 
† Odds ratio relates to an X% increase or decrease in the percent of time in the physical activity 
outcome variable for the comparison group/s compared with the referent group 
10.5 Discussion 
This chapter has examined the multidimensional correlates of physical activity in 
preschool children. Specifically, correlates across each of the three domains of the 
SEM significantly associated with a particular physical activity outcome at the 
bivariable level were simultaneously entered into a multivariable analysis for that 
outcome variable for boys and girls separately. Noticeably, although each of the 
domains (individual, social and physical environment) was represented in most of the 
multivariable models, there was little consistency between correlates for boys and 
girls, or across the physical activity outcome variables.  
In total, 18 correlates remained significantly associated with at least one outcome 
variable for either boys or girls in the multidimensional multivariable models in this 
chapter. This includes 10 individual level correlates, seven social level correlates, and 
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only one physical environment level correlate. Individual level correlates were 
associated with all the physical activity outcome variables for both boys and girls. 
Social level correlates were associated with boys’ weekly, week day, weekend day and 
outside care hours physical activity, and with girls’ weekly, week day and outside care 
hours physical activity. The one physical environment correlate was associated with 
boys’ weekly physical activity.  
The most consistent association was age, such that each additional year of age was 
associated with a lower percent of time for both boys and girls in all physical activity 
outcomes except during care hours physical activity. Also consistent for boys was 
parents’ report that they would like their sons to do more physical activity. Parents 
who agreed with that statement had sons who spent a lower percent of time in 
weekly, week day and outside care hours physical activity. A consistent finding for 
girls was a preference to play inside/draw/do craft rather than be active which was 
associated with a lower percent of time in all physical activity outcomes except during 
care hours. Further, boys whose parents perceived their sons preferred to be 
inside/draw/do craft spent a lower percent of time in week day physical activity. 
Apart from age, this was the only correlate that was associated with boys’ and girls’ 
physical activity. Girls whose parents always had a car available spent a higher percent 
of time in weekly and week day physical activity. All other correlates were only 
associated with one physical activity outcome variable. 
Previous research of correlates of physical activity in preschool children has reported 
significant associations for individual, social and physical environment correlates 
separately. No previous research has simultaneously investigated the relative influence 
of correlates within the different domains in the preschool population, and relatively 
few studies have investigated multidimensional correlates in older children (Brodersen 
et al. 2005; King et al. 2010; Patnode et al. 2010; Trost et al. 1999). Regardless of 
which specific correlates were measured in each of the domains in studies of older 
children, such studies report differences between the correlates which were associated 
with boys’ and with girls’ physical activity. For boys, individual level correlates 
including poor self-rated health, prosocial score, emotional symptoms, conduct 
problems (Brodersen et al. 2005), self-efficacy (Patnode et al. 2010; Trost et al. 1999), 
age and social norms (Trost et al. 1999) were reported in three of the four identified 
studies. Social correlates for boys included peer support (Patnode et al. 2010) and 
Chapter Ten: Multidimensional correlates 
Page 297 
social norms (Trost et al. 1999) (however, one study did not investigate potential 
social correlates (Brodersen et al. 2005). Physical environment correlates of boys’ 
physical activity including home physical activity equipment, temperature (Patnode et 
al. 2010) and participation in community organisations (Trost et al. 1999) were found 
in two studies.). For girls, significant individual level correlates included poor self-
rated health, prosocial score conduct problems (Brodersen et al. 2005), barriers 
(Patnode et al. 2010) and self-efficacy (Trost et al. 1999). No studies found significant 
social correlates for girls’ physical activity. Two studies found physical environment 
correlates associated with girl’s physical activity including total rainfall (Brodersen et 
al. 2005), distance to school, and walkability index (Patnode et al. 2010). One study 
did not report correlates separately for boys and girls but found that individual (sex, 
child weight status, child perceived interest in physical activity, child active commuting 
to school) and physical environment (season) but not social correlates were associated 
with moderate to vigorous physical activity (MVPA) (King et al. 2010). Viewed 
collectively, these findings show that the correlates of physical activity vary between 
boys and girls. Differences in physical activity measurement instruments (self-report 
(Brodersen et al. 2005) and accelerometry (King et al. 2010; Patnode et al. 2010; Trost 
et al. 1999)) and between the specific correlates investigated in each of the domains 
may explain some of the differences in the findings. Additionally, those studies only 
reported weekly physical activity, and did not report differences in physical activity 
correlates across week or weekend days or between school and outside school hours. 
A novel aspect of this study is the investigation of correlates of physical activity for 
different periods during the week. 
The current research adds weight to the growing body of evidence suggesting that the 
correlates of physical activity in children are indeed multidimensional and differ 
between boys and girls. This study found more correlates at each of the individual and 
social levels of the SEM were associated with physical activity compared with 
correlates at the physical environment level. This may suggest that the relative 
influence of the physical environment is less than the relative influence of correlates 
from the other two domains of the SEM for preschool children or that physical 
environments were relatively consistent for children in this study.  
As stated, the most consistent finding in the current study was that with each year 
increase in age, both boys and girls spent a lower percent of time in physical activity 
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(around 10% less) at all times across the week except for during care hours.  This 
finding is in contrast to previous studies which have generally reported no association 
between age and physical activity in the preschool age group (Baranowski et al. 1993; 
Jackson et al. 2003; Kelly et al. 2006; Zecevic et al. 2010), while one recent study 
reported a positive association (Oliver, Schofield & Schluter 2010). Previous studies 
generally had relatively small sample sizes and may therefore not have been able to 
detect differences in physical activity due to age. Specifically, findings by Oliver, 
Schofield and Schluter (2010) are opposite to the finding of a lower percent of time in 
physical activity with increasing age in this study. That study had a much smaller 
sample (78 children with valid accelerometry data), included children from a broader 
age range than the current study (two-five years), used a different outcome measure 
and different type of analysis and such differences may account for the different 
associations reported. Additionally, differences in measurement (observation 
(Baranowski et al. 1993), parental report (Zecevic et al. 2010), accelerometry counts 
per minute (Jackson et al. 2003; Kelly et al. 2006), median average daily physical 
activity rates (Oliver, Schofield & Schluter 2010) and percent of time in physical 
activity in the current study) and analysis methods used may have also contributed to 
differences in the findings. No association with age was found with during care hours 
physical activity for either boys or girls in this study. It is possible that programs for 
children aged three to five years were consistent at preschool and childcare centres in 
terms of how much time was spent in physical activity during a period of attendance 
or that routines are more structured during care hours than they are outside care 
hours. Nonetheless, the consistent finding of a decrease in percent of time spent in 
physical activity between three and five years of age in other time periods is 
concerning, particularly given the low level of physical activity in which even three 
year old children engage. These findings suggest that it is important to promote 
physical activity to all younger age groups and that it may be necessary to target 
interventions to children aged three years or younger to maintain or enhance current 
physical activity participation.  
Few other biological or demographic variables were associated with physical activity 
in this study. These findings are largely similar to those of previous studies which have 
investigated a variety of biological and demographic correlates and found no 
association with preschool children’s physical activity (for instance, Baranowski et al. 
1993; Finn, Johannsen & Specker 2002; Jago et al. 2005; Klesges et al. 1986; Pate et al. 
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2004; Sallis et al. 1988b). This is in spite of the parents in this study representing a 
range of education levels, ages, countries of birth and employment status, as well as a 
range of child and parent body mass index (BMI) levels. Although many of these 
studies are cross-sectional and therefore cannot show cause and effect, it may be that 
such factors may not play an influential role in preschool children’s physical activity. 
Additionally, these findings are consistent with a lack of evidence supporting 
associations between many biological and demographic variables with older children’s 
and adolescents’ physical activity (Gustafson & Rhodes 2006; Sallis, Prochaska & 
Taylor 2000; van der Horst et al. 2007). However, clear evidence supports consistent 
associations between such correlates and adults’ physical activity (Sallis & Owen 1999; 
Trost et al. 2002). These findings, viewed comprehensively across the age range from 
young children to adults, may suggest that biological and demographic factors (with 
the exceptions of sex and age) may not be important indicators groups to target for 
interventions during the early years of life, but may need to be considered at some 
point during adolescence to identify target groups at risk of decreased physical activity 
as they transition to adulthood. The change in the relative influence of such correlates 
across different age groups may be due to changes in the nature of physical activity, 
from unstructured to more structured types of activities, or other characteristics of the 
transition from adolescence into adulthood, including longer work hours and less 
recreational time. Alternatively, some of the variables may be consequences rather 
than antecedents of preschool children’s physical activity and therefore may only 
come about as other changes take place. 
Psychological correlates of physical activity have been poorly investigated in the 
literature for preschool children and there is little evidence to support what the 
potential psychological correlates might be or how they might be associated with 
physical activity. A finding unique to this study is that children who preferred to play 
inside/draw/do craft rather than be active spent a substantially lower percent of time 
in physical activity than children who did not have this preference. This finding was 
consistent for boys’ week day physical activity and for all girls’ physical activity 
outcome variables except during care hours. Given that this is parent’s report of their 
perception of the child’s preference, it may be that some children are predisposed to 
participate in lower levels of activity and therefore may be more likely to engage in 
quieter pastimes such as drawing and crafts to fill their time. Alternatively, it may be 
that some parents who don’t provide physical activity opportunities justify their lack 
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of support by thinking that their child prefers quieter activities. Future research is 
required to unpack the mechanisms underlying this association. This correlate has not 
been reported in previous studies in the preschool population, however studies in 
older children and adolescents have reported on correlates such as enjoyment of 
(Sallis, Prochaska & Taylor 2000; van der Horst et al. 2007), preference for (Sallis, 
Prochaska & Taylor 2000) and low interest in (King et al. 2010) physical activity, and 
preference for television viewing (Salmon et al. 2005b), with results across studies 
showing inconsistent associations with physical activity. Undoubtedly, preschool 
children’s inability to self-report their thoughts, feelings and beliefs make it difficult to 
capture psychological variables in this population. However, this finding demonstrates 
that individual child preferences may be important correlates of physical activity and 
should therefore be considered in future research and intervention programs. 
Although it may not be possible to change child preferences in intervention programs, 
raising awareness in parents, and providing strategies for them to address such 
preferences may be important. 
There is little literature investigating the association between behavioural correlates 
and physical activity in preschool children. This study found a total of six different 
behavioural correlates which were associated with different physical activity outcomes 
in boys and girls, however there was no consistency for specific correlates between 
boys and girls. In contrast to findings from previous studies in preschool (Boldemann 
et al. 2006; Burdette, Whitaker & Daniels 2004; Klesges et al. 1990; Sallis et al. 1993) 
and older children (Sallis, Prochaska & Taylor 2000), time spent outside was not 
associated with any physical activity outcomes for either boys or girls in the 
multivariable models in this chapter. Although previous studies may suggest that 
increasing time outside is necessary for children to increase their amount of physical 
activity, this study suggests that when other correlates are accounted for, time outside 
may not be the panacea solution that has previously been inferred. It may not be time 
outside per se which is important, but the activities which are undertaken when 
children are outside that need to be considered. Future research should investigate 
such behaviours, using direct observation to capture the specific contexts and 
activities undertaken by boys and girls when they are outside, as previous studies have 
suggested that such behaviours may differ between the sexes (Mattocks et al. 2010; 
Morrongiello & Dawber 1999).  
Chapter Ten: Multidimensional correlates 
Page 301 
Time spent in imaginary games was associated with girls’ weekend day physical 
activity. No previous studies have investigated this as a possible correlate of preschool 
children’s physical activity. As differences between boys and girls in physical activity 
behaviours and correlates of physical activity are evident, intervention and promotion 
strategies may need to be sex-specific. Therefore, identifying behaviours such as this 
may help contribute to future successful interventions. Additionally, as girls 
participate in lower levels of physical activity than boys, identifying correlates relevant 
to them is particularly important. 
Although some previous studies have found that television viewing time was 
associated with preschool children’s physical activity (Burdette, Whitaker & Daniels 
2004; Montgomery et al. 2004), this study and others (Burdette & Whitaker 2005a; 
Sallis et al. 1993) have found no such association. This may suggest that the popular 
idea that television viewing displaces physical activity is not well supported, 
particularly at this young age, and that targeting a reduction in television viewing as a 
means to increase physical activity may not be a relevant strategy. Therefore, further 
studies are required to clarify this inconsistent evidence. Nonetheless, targeting 
reductions in television viewing and other screen behaviours is warranted for other 
reasons given that the children in this sample spent approximately two hours a day in 
such behaviours and Australian recommendations are for less than one hour (DoHA, 
2009).  
Only seven parental and social variables were associated with any of the physical 
activity outcomes for boys and for girls. This finding is somewhat surprising given the 
large number of variables investigated in the social domain, and the importance given 
to the role parents play by mothers in the focus groups as discussed in Chapter Two. 
However, the number of variables identified in this domain is much larger than the 
number of correlates found to be associated with physical activity in the physical 
environment domain, and does perhaps suggest a stronger relative influence of 
parents and social factors in preschool children’s physical activity. Additionally, these 
findings are consistent with findings in multidimensional studies (Patnode et al. 2010; 
Trost et al. 1999) and reviews (Sallis, Prochaska & Taylor 2000; van der Horst et al. 
2007) which have collectively identified very few social variables associated with older 
children’s and adolescents’ physical activity.  
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As discussed in Chapter Three, mothers of preschool children reported that they 
perceived their children to be more active when they were with other people than 
when they were on their own, implying that social interaction was important to 
support preschool children’s physical activity. In the multivariable models in this 
chapter, two variables capturing children’s physical activity interaction showed 
significant associations with boys’ physical activity. This may suggest that physical 
activity interaction is important for boys. As discussed in Chapter Eight, a lack of 
difference between the frequency of interactive physical activity between boys and 
girls may suggest that children may engage in gendered behaviours when they are with 
other people. Future studies should investigate the types of behaviours preschool 
children engage in when they are with other people using direct observation, 
particularly to identify differences between boys’ and girls’ behaviours. 
With the exception of the presence of a Wii™/EyeToy® in the home being associated 
with boys’ weekly physical activity, no other physical environment variables were 
significantly associated with physical activity in the multivariable models in this 
chapter. This includes the number of pieces of electronic equipment, yard size, 
availability of active equipment, aspects of the playgrounds in the local 
neighbourhood, and frequency of visits to active play spaces. The lack of an 
association between equipment availability and physical activity is in contrast to the 
findings of a recent intervention in preschools which found that the addition of play 
equipment supported increases in physical activity (Hannon & Brown 2008). 
However, the finding in this study is consistent with the findings of another 
intervention which found no change in physical activity following the introduction of 
equipment in the preschool environment (Cardon et al. 2009). Additionally, previous 
cross-sectional studies have generally failed to find an association between the 
availability of equipment/toys and physical activity in preschool (Sallis et al. 1993) and 
older children and adolescents (Trost et al. 1999; van der Horst et al. 2007), and these 
findings have been similar for other physical environment variables. Such findings 
may suggest that regardless of the availability of such equipment, at home or in the 
preschool or childcare environment, or the availability or accessibility of features of 
the neighbourhood environment, preschool children are able to access opportunities 
to be active, as suggested by some mothers in the focus groups (see Chapter Three). 
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The findings from this study provide little support for any given correlate being more 
important to preschool children’s physical activity than any others. However, given 
the greater number of correlates identified in the individual and social domains, the 
findings may suggest that correlates in those domains are relatively more important 
than those in the physical environment. Nonetheless, additional studies in diverse 
populations are required to provide further evidence of such associations. 
Additionally, intervention strategies should be multidimensional to suitably address 
aspects of all domains of the SEM and therefore increase the likelihood of success. 
Given the lack of consistency between correlates of boys’ and girls’ physical activity, 
the findings also suggest that interventions should consider such differences when 
developing and implementing strategies to affect physical activity behaviour change in 
preschool children.  
Strengths and limitations of the HAPPY study have been previously discussed.  
10.5.1 Conclusion and implications 
Although there is now a growing body of evidence investigating correlates of 
preschool children’s physical activity, there are no studies which have investigated the 
breadth of correlates investigated in this study. Further, although the body of evidence 
is growing, it is still relatively sparse, and there is little depth provided to 
understanding the correlates of physical activity, as many studies only report a few 
correlates which often differ between studies. Additionally, no studies have reported 
on the multidimensional correlates of physical activity for preschool children and 
therefore are unable to assess the relative influence of those correlates when in 
combination with others. Further, measurement of physical activity in preschool 
children is far from standardised across studies, and differences in measurement may 
hamper the ability to make meaningful comparisons between studies. 
Future research should report on multidimensional correlates of preschool children’s 
physical activity to provide a more comprehensive understanding of the relative 
influence of correlates within any given domain of the SEM. Additionally, studies 
should investigate correlates separately for boys and girls as this study and studies of 
multidimensional correlates in older children all show that such correlates vary 
between the sexes (Brodersen et al. 2005; Patnode et al. 2010; Trost et al. 1999). 
Specific time periods also need to be identified and investigated separately, as in this 
study correlates were found to vary between those outcomes and interventions may 
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be more successful if they are suitably targeted at such outcomes. As stated above, 
intervention studies and public health campaigns should ensure strategies address the 
multidimensional nature of physical activity correlates in preschool children to 
increase the likelihood that they will be successful. The following chapter provides an 
overview of the findings of this thesis including its strengths and limitations, and 
discusses directions for future research. 
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Chapter Eleven 
Discussion 
11.1 Overview of findings 
This thesis makes a unique contribution to the body of knowledge relating to 
correlates of preschool children’s physical activity. Prior to these studies, there has 
been no known research which has investigated and characterised the 
multidimensional correlates, across the three domains of the social ecological model 
(SEM) (Bronfenbrenner 1979; Davison & Birch 2001), of preschool children’s 
physical activity. This thesis commenced by examining mothers’ perceptions of the 
influences on their preschool children’s physical activity. From the data collected, a 
comprehensive parent survey designed to further explore the potential correlates of 
physical activity in preschool children was developed and tested for reliability. The 
amount of data required from accelerometers to reliably estimate preschool children’s 
physical activity was also explored. Finally, this thesis reported on associations 
between correlates in the individual, social and physical environment domains of the 
SEM with preschool children’s objectively measured physical activity in a large, 
heterogeneous sample of preschool children in Melbourne, Australia.  
Findings from the qualitative study described in Chapter Three identified several 
factors across all domains of the SEM which mothers believed influenced their 
preschool children’s physical activity, many of which had not been previously 
reported. Specifically, mothers identified many parental factors, such as their 
preferences and needs, which might be important influences on preschool children’s 
physical activity. Additionally, mothers suggested that characteristics of the child 
themself, such as their personality and preference for being active, may influence their 
physical activity. 
This thesis included a strong methodological component. The development and 
testing of the parent survey to assess potential correlates of preschool children’s 
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physical activity showed that the majority of items had acceptable or better reliability. 
The addition of such a tool to the field will prove invaluable, as researchers can 
reliably measure correlates of physical activity in cross-sectional and cohort studies, as 
well as potential mediators of change in participation in physical activity in 
interventions. With increasingly more research recently investigating issues such as 
mediators of change in physical activity in interventions (for instance: Lubans, Foster 
& Biddle 2008; Salmon, Brown & Hume 2009), it is essential that reliable tools are 
available to capture changes in those variables (Brown, Hume & Chinapaw 2009). 
In addition to the development and testing of the parent survey, this thesis 
investigated the amount of data required to reliably estimate overall physical activity in 
preschool children from accelerometry data. Previous research has tended to select an 
amount of data that fell within a given range (e.g. between five and 18 hours of 
monitoring per day for three or more days (Williams et al. 2008)) but, with one 
exception (Penpraze et al. 2006), previous studies have not reported on how much 
data are required to represent a child’s overall physical activity behaviour. For the 
sample in this cross-sectional study, it was determined that data for 50% of the child’s 
usual waking hours, on three week days and one weekend day was sufficient to meet 
the generally accepted reliability criteria of 0.8. However, this aspect of this thesis may 
be more potent in identifying the need for researchers to investigate each dataset 
individually, using techniques such as those described in detail in Chapter Four, to 
determine how much accelerometry data are required to reliably estimate physical 
activity in their sample. 
Finally, the cross-sectional study reported in this thesis adds invaluable and much 
needed knowledge to the understanding of physical activity in preschool children and 
the correlates of their activity. The data from this study show that preschool children 
spend relatively little time being physically active throughout their day, and that few 
meet the Australian physical activity recommendations for preschool children. This 
study was particularly potent in its ability to identify differences in correlates of 
physical activity between boys and girls, and also across different physical activity 
outcomes, specifically, week days, weekend days, during care hours (for individual 
correlates only) and outside care hours. No previous studies have identified 
differences in correlates in such a way in the preschool population. This study clearly 
showed that the correlates of preschool children’s physical activity are indeed 
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multidimensional, and therefore the use of models such as the SEM is entirely 
appropriate to understanding correlates and identifying strategies for interventions. 
Indeed, this thesis has shown that it is important to consider correlates across each of 
the domains of the SEM when investigating physical activity behaviours in preschool 
children and developing interventions to support healthy levels of physical activity. 
Additionally, the use of the family influence model (Kimiecik & Horn 1998) aided 
understanding of correlates of preschool children’s physical activity with respect to 
parental perceptions, beliefs and other psychological variables, many of which were 
previously unexplored in the literature in the field of preschool children’s physical 
activity. Finally, it is clear from the results that correlates of physical activity vary 
between the sexes and across different times of the week. 
11.2 Strengths and limitations of this thesis 
This research was limited by several factors. In the qualitative study which informed 
the development of the parent survey for the cross-sectional study, a low response 
was achieved, no fathers participated, and few working parents or parents with 
children in childcare took part. However, lack of participation from these groups does 
not reduce the validity of the views expressed by those who did participate. Indeed, 
many issues regarding childcare centres, fathers’ influences on preschool children’s 
physical activity, and the role that part-time work played in participants’ lives and its 
impact on their ability to provide physical activity opportunities were raised. Many of 
the participants were either physically active or believed physical activity was 
important for health. While including parents who may not have found value in 
physical activity may have added some richness to the findings, many of the 
participants identified issues such as lack of motivation and enthusiasm to support 
their children’s physical activity. It is possible, however, that some potentially 
important correlates of preschool children’s physical activity went unidentified despite 
the focus groups reaching saturation. 
In the cross-sectional study, although preschool and childcare centres in socio-
economically diverse areas of Melbourne were recruited in an attempt to capture a 
diverse sample, only 13%1 of the final sample were classified as being from a low 
socio-economic position (SEP). To participate in this study, written informed consent 
from families was required as well as the completion of a substantive written survey, 
                                                 
1 Using maternal education as the indicator. 
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which may have created a sampling bias towards more well educated families. Further, 
families who were more interested in health and physical activity may have been more 
likely to provide consent for participation. Further, the low response rate may mean 
that some groups were not represented, however, the participants included parents 
born in a variety of countries and from differing regions of the Melbourne 
metropolitan area. 
An additional limitation was that data collection for the cross-sectional study was 
commenced during late winter and undertaken mainly during spring. Therefore, there 
may be seasonal differences in physical activity which were not able to be investigated. 
However, a decrease in girls’ physical activity was evident with increasing warm 
weather throughout the study period in both bivariable and multivariable associations 
in Chapter Nine. Nonetheless, it may be that correlates of physical activity vary 
between seasons (as this thesis showed they do between periods of the week) and this 
has not been investigated here. However, sampling during primarily only one season is 
also a strength of the study, as it may limit potential variability in physical activity 
behaviours. 
It is also important to acknowledge that some of the significant findings may have 
been due to chance. A large number of statistical tests were performed on the data, 
and this may have resulted in some associations being identified by chance. However, 
the multi-level approach taken to identify correlates in the multivariable models in 
Chapter Ten helped to minimise such spurious associations, particularly since only 
those correlates with a bivariable association significant at the conservative level of 
p<0.01 were included in the multivariable models. 
Due to the cross-sectional nature of this study, causal pathways could not be 
determined, and the parent-report survey did not ask parents to report on earlier life 
experiences of their children. Further, the use of an objective measure of physical 
activity in the target population is not without its limitations. Accelerometers tend to 
underestimate physical activity during bicycle riding and cannot be worn during 
aquatic activities (Trost 2001). Given both these activities were undertaken by many 
of the children in the current sample, it is possible that accelerometry underestimated 
the physical activity levels of these children. Nonetheless participation in those 
activities is likely to make up only a small proportion of the child’s day, and therefore 
underestimation is likely to be minimal. Indeed, a strength of this thesis is the use of 
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an objective, global measure of physical activity. Accelerometry captures physical 
activity in real time, and allows for identification of intensity and duration which is 
difficult to capture with most other instruments. Additionally, the accelerometers used 
in this study were the replacement model for the only accelerometer to have 
established validity and reliability in preschool children (Cliff, Reilly & Okely 2009). 
Use of accelerometry captured the totality of preschool children’s physical activity, 
and allowed the analyses to investigate associations with physical activity during 
different periods of the week. This measure allowed the objective classification of the 
percent of time preschool children spent being physically active in a relatively large 
sample of children. Further, stratification of the analyses by sex, and analysing 
physical activity and correlates across different outcome measures enabled the 
identification of different correlates of physical activity for boys and girls and during 
different periods of the week. 
A great deal of contention exists around the use of any one set of accelerometer cut 
points to identify physical activity in preschool children. The cut points used in the 
cross sectional study (Sirard et al. 2005) are higher than some others available for the 
preschool population (e.g. (Pate et al. 2006; Reilly et al. 2003)), however, the former 
are widely used and cited in the field and therefore use of such cut points provides the 
opportunity for greater comparability between studies. In addition, the cut points used 
provide age-specific thresholds for the different intensities of physical activity, which 
may have greater biological relevance. Further, a recent study identified very similar 
cut points in a sample of five year old children (van Cauwenberghe et al. 2010), 
providing some evidence of the suitability of the previously identified thresholds.  
Although the sample size in this study was relatively large (over 500 children), only 
364 met the accelerometry criterion for inclusion in analyses of weekly physical 
activity. However, the sample size was still adequate for analyses to be conducted 
separately for boys and girls. Even with sex-stratified sampling, the number of 
observations in each analysis was higher than the total sample in many previously 
published studies.  
One of the main strengths of this thesis was the use of a variety of techniques to 
explore potential correlates of preschool children’s physical activity. As there was little 
empirical evidence about what factors might be correlates of physical activity in the 
target population, the use of focus groups helped identify many previously 
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unidentified and unexplored potential correlates. As such, the inclusion of qualitative 
techniques provided a deeper understanding of mothers’ perceptions of the influences 
on their children’s physical activity. Additionally, the cross-sectional analyses 
examined the multidimensional factors that were postulated to be associated with 
preschool children’s physical activity. The use of mixed methods such as this provides 
a broader understanding of the factors which are associated with preschool children’s 
physical activity than might be acquired from a single study design. A more 
comprehensive understanding of these associations, such as that explored in this 
thesis, is necessary to provide evidence to support the development and successful 
implementation of potential intervention strategies to support physical activity in 
preschool children.  
11.3 Implications for future research and interventions 
There is very little epidemiological data available internationally describing physical 
activity in preschool children. Although the literature investigating physical activity 
and its health benefits, correlates, recommended amounts and possible strategies for 
interventions is substantial for the adult population (for instance, US Department of 
Health and Human Services 1996and many studies published since that time), and 
growing for older children and adolescents, there is little understanding of physical 
activity in preschool children. Specifically, it is unclear which domains of physical 
activity are important for preschool children’s health, with the literature in that area 
being particularly limited. There is also little understanding about the required 
intensity of physical activity for preschool children’s health, nor the required dose, 
despite several countries now having recommendations (Department of Health and 
Aging (DoHA) 2009) or guidelines (American Alliance for Health 2002) providing 
suggestions about how much physical activity preschool children should engage in on 
a daily basis to benefit their health and development.  
Research such as that described in this thesis will greatly enhance the body of 
evidence about current levels of physical activity in preschool children which may 
help to inform the future evolution of evidence-based recommendations. Identifying 
an appropriate amount of physical activity for preschool children to participate in – to 
enhance health outcomes, at an appropriate intensity, and that is also achievable and 
realistic – is an important public health objective internationally. This thesis has 
helped highlight how much physical activity preschool children currently achieve. 
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However, investigation is necessary to ascertain what volume and intensity is required 
for health benefits and future research should aim to achieve such outcomes. 
Additionally, few studies have investigated differences in physical activity across 
different times of the week. As this thesis has shown, physical activity behaviours 
differ between during and outside care hours, and also between week and weekend 
days. This thesis has also shown that the correlates of physical activity differ between 
those time periods. Therefore, future studies should use measurement methods which 
allow them to capture such differences, and it may be necessary for interventions to 
determine which physical activity outcome they are targeting to more effectively tailor 
their programs and evaluate their outcomes. 
As with all cross-sectional studies, this thesis was unable to show causal pathways 
between correlates and physical activity. Cohort studies to identify causal pathways are 
warranted to better inform interventions and examine changes in behaviours over 
time. The period during and following the transition to school may see even greater 
declines in physical activity as children are expected to spend longer periods seated in 
class. Such transitions are important to capture and at present little evidence exists 
about changes during and following the transition to school. Identifying correlates of 
physical activity from early childhood which can then be shown to predict physical 
activity behaviours during middle childhood is an important research aim. Such 
identification would provide a very strong foundation for interventions delivered in 
early childhood to enhance physical activity behaviours during middle childhood, 
following the transition to school.  
As this thesis has shown, older children participate in less physical activity than 
younger children even in the narrow age range between three and five years. 
Therefore, researchers need to examine physical activity behaviours in children 
younger than three years of age to determine when the decline actually begins. Such 
studies could then inform interventions in children between birth and three years to 
enhance the amount of time young children spend in physical activity and attempt to 
at least maintain physical activity levels between the ages of three and five years. 
Previous research has shown the early years of a child’s life is the period when the 
foundations for health behaviours are developed (Birch & Fisher 1998; Certain & 
Kahn 2002; Pate et al. 1996). Therefore, it is crucial that children develop healthy 
physical activity behaviours during this period. 
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This thesis identified that boys were more active than girls, and that the correlates of 
physical activity vary between the sexes. Future studies should ensure they are 
sufficiently powered not just to show differences in physical activity between boys and 
girls, but to enable identification of correlates separately for boys and girls. 
Intervention strategies should differentiate between boys and girls by ensuring they 
include sex-specific strategies. Additionally, interventions may need to target separate 
correlates (e.g. having a Wii™/EyeToy® in the home, rules about rough games inside, 
and frequency of physical activity interactions for boys; preference to be 
inside/draw/do craft, car availability, time in imaginary games for girls) to ensure they 
address the important correlates of physical activity for each sex.  
11.4 Conclusions
Until recently, the misconception that young children were naturally active was 
pervasively held by much of the adult population, and continues to be held by many 
parents (American Academy of Pediatrics: Committee on Sports Medicine and Fitness 
1976; Dwyer et al. 2008). A huge challenge for public health is to develop strategies to 
encourage families to be actively involved in the development of healthy physical 
activity behaviours. Given the understanding that healthy behaviours, including 
physical activity, are developed during early childhood, the need to promote 
participation in sufficient and appropriate physical activity during that period is 
paramount. There is substantial evidence that physical activity is important for health 
in adults, and a growing body of evidence indicates that physical activity during early 
childhood also has substantial health benefits. Physical activity has also been shown to 
track, albeit moderately at best, from childhood to adolescence and adulthood and 
therefore establishing optimal levels of physical activity in preschool children is 
essential. Understanding the correlates of physical activity in preschool children is 
crucial to support the development of environments and opportunities which support 
the development and maintenance of physical activity during early childhood. It is 
likely that interventions and programs targeting behaviour change in preschool 
children will be most successful if they incorporate elements from each of the 
domains of the SEM and ensure that parents are actively involved and supported in 
the promotion of their children’s physical activity. 
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Preschool Children and Physical Activity
A Review of Correlates
Trina Hinkley, BA(Hons), David Crawford, PhD, Jo Salmon, PhD, Anthony D. Okely, EdD, Kylie Hesketh, PhD
Background: Several reviews have summarized the research on correlates of older children’s and
adolescents’ physical activity behaviors, but none have been published on preschool
children. Over the past 27 years, a number of studies have investigated the correlates of
preschool children’s physical activity behaviors. It is timely and necessary to review the
extant literature in this area. This paper reviews articles investigating correlates of
preschool children’s physical activity behaviors published in peer-reviewed journals be-
tween 1980 and March 2007.
Methods: A literature search was conducted to identify studies that investigated correlates of
preschool children’s physical activity. Data were collected and analyzed in 2007.
Results: Twenty-four articles were identiﬁed that met the inclusion criteria. From those articles, 39
variables were identiﬁed across ﬁve domains. Results showed that boys were more active
than girls, that children with active parents tended to be more active, and that children who
spent more time outdoors were more active than children who spent less time outdoors.
Age and BMI were consistently shown to have no association with preschool children’s
physical activity. Other variables produced largely inconclusive results.
Conclusions: The inﬂuences on the physical activity behaviors of preschool children are multidimen-
sional. Further research is required to enhance an understanding of these inﬂuences.
(Am J Prev Med 2008;34(5):435–441) © 2008 American Journal of Preventive Medicine
Background
Research into correlates of preschool children’sphysical activity was ﬁrst reported in 19801; twothirds of the existing literature in this area has
been published since 2001. Although reviews of the
correlates of the physical activity behaviors of older youth
have been published, none have focused on the correlates
of these behaviors in the preschool population.
Inadequate data exist on the current prevalence of
preschool children’s physical activity levels. Although
some studies ﬁnd that preschool children engage in
adequate levels of physical activity according to current
recommendations,2–4 several others suggest that pre-
school children do not achieve such levels.5–7 Inade-
quate participation in physical activity may mean that
young children become more susceptible to prevent-
able health conditions. As physical activity is a multidi-
mensional behavior, the opportunity for children to
participate in adequate levels of physical activity may be
inﬂuenced by a number of variables across several
domains. This multidimensionality confounds attempts to
develop a robust model of the domains of inﬂuence and
of the variables acting within each domain. A review of the
extant literature is necessary to develop an overall under-
standing of these domains and the variables within them.
Several reviews have summarized the research on
correlates of physical activity behaviors for older chil-
dren and adolescents.8–12 Using a social–ecologic
framework, Sallis et al.10 found signiﬁcant correlates
across each of ﬁve domains: (1) demographic and
biological; (2) psychological, cognitive, and emotional;
(3) behavioral attributes and skills; (4) social and
cultural; and (5) physical environmental. Their ﬁnd-
ings supported the contention that physical activity
behavior is multidimensional. Despite this, a lack of
consistency across studies was reported.10 Gustafson
and Rhodes8 conducted a review on the parental cor-
relates of children’s and adolescents’ physical activity.
Insufﬁcient studies existed to draw conclusions about a
number of variables; however, unanimous results sup-
ported the importance of parents’ physical activity.8
The inﬂuence of the physical environment on chil-
dren’s physical activity was investigated in a recent
review, which found that recreational infrastructure,
transport infrastructure, and local conditions were as-
sociated with children’s physical activity.9 Each of these
reviews, as well as an earlier review conducted by Taylor
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and Sallis,12 included studies of children as young as 3
years old. However, data were not summarized sepa-
rately for different age groups, and no age-speciﬁc
results for younger children were reported.
While an understanding of the domains of inﬂuence
on children’s and adolescents’ physical activity behav-
iors may provide insight into the types of variables that
inﬂuence preschool children, the relative inﬂuence of
some of these domains and variables may vary. Pre-
school children’s physical activity does not usually
occur as a planned, structured activity. Instead, young
children have short bursts of vigorous activity that are
followed by less-intense recovery periods.13–15 Addition-
ally, young children are likely to undertake physical
activity in a number of contexts, such as on playgrounds
and through physical activity play,16,17 which further
provide an essential contribution to the cognitive,
physical, social, and emotional growth and develop-
ment of the child.18
The purpose of the present review was to investigate
comprehensively the correlates of preschool children’s
physical activity. Based on social–ecologic models,19
physical activity inﬂuences were grouped according to
the ﬁve domains identiﬁed earlier. The full range of
correlates investigated to date is included in the evalu-
ation of variables that inﬂuence preschool children’s
physical activity behaviors. Speciﬁcally, this review both
evaluates consistencies and inconsistencies and identi-
ﬁes gaps in the existing literature, as well as highlight-
ing areas for possible future research.
Methods
Search Procedure
Literature included in this review was retrieved from three
sources. Computerized searches were carried out using
MEDLINE, PubMed, CINAHL, SPORTDISCUS, PsycINFO,
Health Source (nursing/academic edition), and Sociological
Abstracts electronic databases. Each key term—physical activ-
ity, exercise, health behavior, play, physical inactivity, physical
ﬁtness—was searched in conjunction with each term in this
group: child, kindergarten, childcare, preschool. Bibliogra-
phies of retrieved articles and authors’ personal collections
were also searched.
A study was included if it (1) contained quantitative re-
search and had been published in an English-language,
peer-reviewed journal; (2) focused primarily on children
aged 2–5 who had not commenced formal schooling;
(3) included a measure of physical activity as the dependent
outcome; and (4) examined associations between physical
activity and other variables. It should be noted that study
participants, while referred to as “preschool children,” may
not have actually attended preschool. Intervention studies
and studies that measured physical activity as the indepen-
dent variable were not included unless they reported associ-
ations between physical activity and other variables.
If a study reported more than one measure of physical
activity, the most objective or inclusive measure was used.
Some studies also reported on associations with physical
activity of different intensities, or in different environments,
and these were noted accordingly. Three studies1,20,21 pro-
vided longitudinal results, following the children into the
early primary school years. As the number of studies using this
methodology was limited, the results from baseline measures
only (when the children were aged 2–5) are included in this
review for consistency. For studies that used two objective
measures of physical activity—usually observation and accel-
erometry, heart-rate monitoring, or pedometry—a combined
result was reported when results from both methods were the
same (positive, negative, or no association). Where necessary,
the results from different measures were reported separately
with appropriate notation. Appendix A (online at www.ajpm-
online.net) provides a summary of the 24 journal articles that
met the inclusion criteria.
Selection of Variables
Due to the very limited amount of published literature about
the preschool population, all variables from identiﬁed studies
were included in this review. This approach enabled the
appropriate identiﬁcation of the domains that had been
explored previously. Some conceptually similar variables were
combined for consistency of interpretation. For instance,
under parental physical activity were included studies that
measured maternal and paternal physical activity separately,
as well as studies that reported on parental physical activity as
one variable (Table 2 notes when the association was speciﬁc
to one parent’s physical activity behaviors). Most studies
reported bivariate results, while eight also used multivariate
models. It has been suggested that multivariate analyses
return a greater number of null hypotheses than bivariate
analyses.10 This hypothesis was tested for the studies included
in this review. A two-tailed t test revealed that there was no
signiﬁcant difference (p0.05) in the percentage of null
hypotheses per study returned from multivariate analyses
compared with those returned from bivariate analyses. Re-
sults from multivariate models are therefore included in the
analyses, and noted accordingly in Table 2.
The coding of results follows the model used by Sallis
et al.10 In this model, the consistency of ﬁnding of an
association of a correlate with physical activity is determined
by the number of reported ﬁndings that support the hypoth-
esized association. That is, if 0%–33% of the ﬁndings sup-
ported the association, the result was deﬁned as no associa-
tion, and was coded with a 0; if 34%–59% of the ﬁndings
supported the association, the result was deﬁned as an
indeterminate ﬁnding, and was coded with a ?; if 60%–100%
of the ﬁndings supported an association as positive, it was
coded with a , and if 60%–100% of the ﬁndings supported
Table 1. Rules for classifying variables regarding strength
of evidence of association with physical activity10
Studies supporting
association (%)
Summary
code Meaning of code
0–33 0 No association
34–59 ? Indeterminate,
inconsistent
60–100  Positive association
 Negative association
Note: When four or more studies supported an association or no
association, it was coded as 00, , or .
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Table 2. Summary of reported outcomes
Related to physical activity Unrelated to physical activity Summary codea
Determinant variables Reference no.
Assoc.b
(/) Reference no.
n/N for
row (%)c Assoc.b
Demographic and biological variables
Gender (male) 1 (4yo), 5, 21, 24, 25, 26d, 28d, 29,
30e, 34e, 35, 38
 1 (3yo), 20, 32d 12/15 (80) 
Family risk (CVD) 6d  1/1 (100) 
Wheezing/asthma 31  1/1 (100) 
Preterm birth 30e  1/1 (100) 
Age 21f, 22f  26d, 24, 21g, 29, 34e, 37g 2/8 (25) 00
Ethnicity (white, non-migrant) 27d (with sport/outdoor play), 28e  20, 29, 34d (Model 1) 2/6 (33) 0
34d (Model 2) 
BMI/relative weight 5 (with intensity), 21 32d   5 (with behavior), 6d, 24, 30 2/7 (29) 0
SES 21, 24d, 28d 0/3 (0) 0
Parent education 34d 0/1 (0) 0
Movement skills 23  38 (outdoor play, high-level
play except running)
1/3 (33) 0
38 (running with high-level play) 
Parent overweight/ obesity/BMI 6h,d, 30h,e, 32d  6i,d, 30i 3/6 (50) ?
23 
Psychological, cognitive, and emotional variables
Type A behavior 6d 0/1 (0) 0
IQ 1 0/1 (0) 0
Personality measures 1j 0/1 (0) ?
Behavioral variables
Prompts/requests from child 28  1/1 (100) 
Computer/TV use at preschool 36 0/1 (0) 0
Participation in organized sports 28d, 30 0/2 (0) 0
TV viewing/sedentary 20 (TV view with obs), 25, 26d  20 (TV view with HR 140),
20 (sed. beh.), 22, 28d
3/7 (20) ?
Social and cultural variables
Parent PA /familial interaction 6k,d, 33i,h,l  28d, 32d 4/6 (67) 
Familial interaction x family risk 32d  1/1 (100) 
Prompts by other adults 28  1/1 (100) 
Play rules 28d (outdoors), 28d (indoors)  2/2 (100) 
Parental encouragement/ persuasion 5 (composite score), 5 (with intensity)  5 (with behavior), 20, 28, 32d 2/6 (33) 0
Parental discouragements 5, 20, 32d 0/3 (0) 0
Community support at preschool 36 0/1 (0) 0
Teacher education 36  2m 1/2 (50) ?
Physical environmental variables
Time outdoors/in play spaces 28, 28d, 32d, 37  4/4 (100) 
Convenient play spaces 28d, 37  2/2 (100) 
Frequency in play spaces 28d  1/1 (100) 
Preschool attended 30e, 34d, 37  36 3/4 (75) 
No. of preschool ﬁeld trips (4) 36  1/1 (100) 
Time outdoors at preschool (with MVPA) 36  1/1 (100) 
(continued on next page)
M
ay
2008
A
m
J
Prev
M
ed
2008;34(5)
437
Table 2. Summary of reported outcomes (continued)
Related to physical activity Unrelated to physical activity Summary codea
Determinant variables Reference no.
Assoc.b
(/) Reference no.
n/N for
row (%)c Assoc.b
Preschool quality 36 0/1 (0) 0
Preschool class size 36 0/1 (0) 0
Availability of toys 28d 0/1 (0) 0
Neighborhood safety 22 0/1 (0) 0
Weekday versus weekend 21, 15 0/2 (0) 0
Weather conditions (warmer/drier) 2, 25, 37 (for outdoor ed. preschools)  30, 37 (traditional
preschools)
3/6 (50) ?
29 
Time of day 15n  15o 1/2 (50) ?
aSummary code is an overall summary of the ﬁndings for each variable. Refer to Table 1 for symbol deﬁnitions
bAssociation shows the direction of the individual/summary association
cNnumber of studies that have investigated and reported on possible associations between the variable and physical activity; nnumber of studies that report support for the direction of the
hypothesized association
dReported in multivariate analysis
eReported in multivariate and univariate analysis
fAssociation for boys only
gAssociation for girls only
hAssociation measured with paternal behavior
iAssociation measured with maternal behavior
jMultiple personality measures investigated, providing positive and negative associations for individual measures
kAssociation with parental vigorous activity
lAssociation measured with parental behavior of both parents
mNonlinear relationship
nEvening heart rate signiﬁcantly lower than afternoon heart rate
oNo signiﬁcant difference between morning and afternoon heart rate
CVD, cardiovascular disease; HR, heart rate; IQ, intelligence quotient; No., number; MVPA, moderate-to-vigorous physical activity; PA, physical activity; sed. beh., sedentary behavior.
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an association as negative, it was coded. When four or more
studies supported an association as positive, the result was
coded ; when four or more studies supported an associa-
tion as negative, it was coded ; and when four or more
studies supported the ﬁnding of no association, it was coded
00 (Table 1).
Results
The articles had been published between 1980 and
March 2007. Data were collected and analyzed in 2007.
From the included studies, 39 correlates of physical
activity behaviors were identiﬁed. Nineteen (48.7%) of
those correlates were reported in a single study only; 25
variables (64%) were reported in one or two studies.
Thirteen (33%) correlates were examined between
three and eight times, and one correlate, gender, was
examined 15 times. Studies investigated a mean of 3.9
(SD3.1; range 1–14, median3.5) potential corre-
lates. Sample sizes ranged from 30 to 3141, with a mean
of 391 (SD700, median205). Six samples exceeded
300 participants.2,22–24,27,28 More than 70% (n17) of the
studies were conducted in the U.S.1,2,5,6,15,20,22,25,28–36;
four were conducted in Scotland,21,23,24,26 and one each
in Sweden,37 Finland,38 and Germany.27 One study28
explicitly stated that it had used a theoretical model to
guide the research. Table 2 summarizes associations
between potential correlates and physical activity. The
most signiﬁcant ﬁndings are discussed below.
Demographic and Biological Variables
Eleven demographic and biological variables were in-
vestigated across 17 studies. The most frequently studied
variable was gender, with 80% (12/15) of studies report-
ing that boys were signiﬁcantly more active than were
girls.1,5,21,24–26,28–30,34,35,38 A child’s age21,22,24,26,29,34,37
and BMI5,6,21,24,30,32 were repeatedly found to have no
association with physical activity.
Psychological, Cognitive, and Emotional
Variables
Psychological, cognitive, and emotional variables are
studied infrequently in preschool children. Only two
studies1,6 were identiﬁed that investigated these vari-
ables, and only three variables had been considered,
each studied once. These variables have been studied
too few times to draw conclusive results.
Behavioral Variables
Four behavioral variables were identiﬁed in seven stud-
ies.20,22,25,26,28,30,36 The most frequently studied vari-
able was TV viewing/sedentary behavior. While almost
half the investigations showed a negative association
with physical activity,20,25,26 the remaining studies
found no association,20,22,28 yielding an indeterminate
result overall.
Social and Cultural Variables
Social and cultural variables in this age group focused
on family variables, and also included preschool
teacher education. Eight variables, investigated across
seven studies, were identiﬁed. Two variables were stud-
ied four or more times. Parental physical activity or
parental interaction with the preschool child in physi-
cal activity behaviors showed a positive association
overall,28,33 and parental encouragement consistently
showed no association.5,20,28,32
Physical Environmental Variables
This domain included measures of the physical envi-
ronment in the child’s neighborhood, as well as several
measures of the preschool physical environment. Thir-
teen variables were identiﬁed across 12 studies. Only
three variables were investigated in three or more
studies. Time spent in play spaces or outdoors28,32,37
and the speciﬁc preschool attended30,34,37 were posi-
tively associated with physical activity. An indeterminate
result was found for weather conditions.2,25,29,30,37
Discussion
This review of correlates of preschool children’s physical
activity reported support for three variables: Boys are
more active than girls; the children of parents who
participate in physical activity with them are more active
than the children of parents who do not participate; and
children who spend more time in outdoor play spaces are
more active than children who spend less time outdoors.
Unlike reviews for older children and adolescents,10 this
review did not ﬁnd signiﬁcant results for all domains of
variables. This is substantially due to the small number of
studies conducted with this population to date, a circum-
stance compounded by the difﬁculty of measuring some
variables, particularly psychological constructs, in this
population. For instance, no variables that were identiﬁed
under either the behavioral or the psychological, cogni-
tive, and emotional levels were shown to have an associa-
tion supported across four or more studies, because of the
limited number of studies investigating each variable.
Because children aged 10 seldom have the cognitive
ability to articulate coherent or mindful responses, re-
searchers are therefore required to rely on parental or
teacher proxy reports.39–42
Reviews of correlates in older children have tended
to ﬁnd a greater number of consistent associations.
Despite this, several similarities are apparent. For in-
stance, variables consistently related to physical activity
across age groups include gender10 and time outdoors
or access to facilities.9,10,12 Weather conditions,10 TV
viewing,10 and ethnicity8,10 have all shown inconsistent
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relationships with physical activity for both younger and
older children. Availability of toys or equipment in the
home9,12 and SES10,12 do not appear to be associated
with children’s physical activity at any age. Differences
between age groups included parental physical activity
and familial interaction, which had a positive associa-
tion with preschool children’s physical activity but not
with older children’s physical activity.8,10,12 The lack of
association found between age and physical activity in
this review is potentially reﬂective of the narrow age
range of this population. The ﬁnding in this review that
BMI or relative weight had no association with pre-
school children’s physical activity was in accordance
with one review for older children12 but did not concur
with the ﬁndings of another.10 Therefore, while several
variables appear to exert similar inﬂuences on physical
activity behaviors across age groups, differences are also
evident, thus supporting the importance of investigat-
ing correlates speciﬁc to the preschool population.
Some potential correlates not examined in the pre-
school population to date include parental logistic
support and single-parent status.
Several design weaknesses in studies included in this
review are apparent, and may affect reported ﬁndings. For
example, the majority of research conducted in this area
has utilized relatively small, potentially nonrepresentative
samples (often with 300 or fewer participants). Addition-
ally, the level of variability in physical activity is relatively
small in preschool children, thereby compounding the
effect of small sample sizes. Measurement and analysis
tools may not be sensitive enough to detect signiﬁcant
associations in small samples, particularly when there is
little difference across the sample in the level of the
dependent variable (i.e., physical activity). A meta-analysis
of reported results may help to reveal additional associa-
tions undetectable in small samples; however, such an
analysis is difﬁcult, given the variety of effect sizes re-
ported. Also, there are few valid and reliable measures of
physical activity and its correlates in this age range.
Samples were also varied in their characteristics, with
studies including participants of varied ethnic back-
grounds,27,28 weight status,32 locations (urban versus
rural),5 or particular health conditions.31 In some
instances, differences exist in sample characteristics, yet
consistency in ﬁndings is reported across those samples
(e.g., ethnicity,27,28 parental physical activity,28,32 and
time outdoors28,32), potentially reinforcing reported
associations due to this diversity. Design weaknesses
also included the failure, in some studies, to report
detailed sample characteristics, which inhibited at-
tempts to make meaningful comparisons across studies.
In addition, few studies have investigated a range of
potential correlates across the various domains of inﬂu-
ence, but instead have conﬁned themselves to a few
correlates in one or two domains. To gain a compre-
hensive understanding of the complex, multidimen-
sional relationships that exist between preschool chil-
dren’s physical activity and correlates of those behaviors,
research studies need to measure variables across many
domains.
Caution is advised when interpreting the results, as
only 11 variables have been investigated across four or
more studies, and most studies (21/24) were cross-
sectional. Few variables show consistent associations
across studies. In addition to a limited number of
investigations, the lack of consistent or conclusive ﬁnd-
ings in this review may result from a number of
additional issues, including study design and measure-
ment, which should be addressed in future research.
Research into the correlates of preschool children’s
physical activity is sparse and relatively few studies have
been conducted to date, with the majority undertaken
in the U.S. Studies conducted outside the U.S. are
necessary to provide more conclusive results for the
inﬂuence of correlates in different cultural, social, and
physical environments.
The measurement of physical activity is not consis-
tent across studies, because researchers employ a vari-
ety of tools. Associations of behaviors have been shown to
vary depending on the measure of physical activity used.20
Additionally, some of the tools may not provide accurate
measures of physical activity, with seven2,15,21,25,27,31,37 of
the 24 studies failing to report validity and reliability of
physical activity measurement tools. Consistent use of
methods and tools would make comparisons more
meaningful, as would the reporting of validity and
reliability for those tools and the consistent reporting
of effect sizes.
Some studies that used observation as their method
of physical activity assessment collected physical activity
data in only one location, such as the home, for as little
as 1 hour, potentially failing to capture levels of habit-
ual activity and neglecting differences in physical activ-
ity in different locations. A more comprehensive under-
standing of the contribution of behavior in a single
location or context to overall physical activity levels may
be achieved with greater speciﬁcity of both the tools
used to assess physical activity and the measures of the
environment itself.43 Although many correlates were
measured in three or fewer studies, consistency in
measures of correlates may also inﬂuence reported
ﬁndings. As research grows in this area, future studies
need to consider carefully the consistency in measure-
ment of correlates when assessing their inﬂuence on
physical activity behaviors.
Future studies that simultaneously investigate multiple
variables across multiple domains may assist in the iden-
tiﬁcation of potential mediating, moderating, or con-
founding inﬂuences on preschool children’s physical
activity. The use of larger samples may allow for the
detection of small yet signiﬁcant associations previously
concealed. The collection of physical activity data across a
range of times, locations, and contexts, using instruments
validated in the preschool population, is imperative to
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obtain a full picture of preschool children’s physical
activity. Studies incorporating larger samples may provide
additional power to uncover potential associations not yet
revealed. Additional studies outside the U.S. that investi-
gate variables identiﬁed by previous research in this
population will enhance the current understanding of the
inﬂuences on preschool children’s physical activity. Re-
search in this area has only just begun, and this review is
more potent in identifying areas that need further inves-
tigation. Despite limitations, the ﬁndings of this review
support the multidimensionality of physical activity behav-
iors and the use of a multidomain approach such as the
social–ecologic model to understand the inﬂuences on
those behaviors.
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APPENDIX A
Summary of included studies
Study
Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Buss (1980)1 Longitudinal study
investigating
personality
correlates
Analyses: correlations
Correlates: gender,
IQ, personality
measures
U.S. n129; 65m,
64f; aged
3–4yr
Actometer 2hr x 3d Actometer reliability
at age 3yr was 0.86;
at age 4yr was 0.62;
validity not
reported
M actometer
scores at age 3yr
were M51.4
and M29.1; at
age 4yr were
M51.3 and
M48.6 for m
and f,
respectively; NS
@ 3, p0.05 @ 4
Poest (1989)2 Cross-sectional study
describing
preschool physical
activity
Analyses: frequency
distributions,
Pearson’s
correlation
coefﬁcient, t tests
Correlates: preschool
teacher education,
weather conditions
U.S. n514; 269m,
245f;
nursery
school
(279) and
childcare
(235); age
not
reported
Parent/teacher
reports
Report period
covered 1 wk
NR M25.4hr/wk in
large-muscle
activity
Klesges
(1986)5
Cross-sectional study
assessing
relationship
between child and
parent behaviors
and relative weight
Analyses: descriptive,
t tests, correlations
Correlates: gender,
BMI, parental
encouragement,
parental
discouragement
U.S. n30; 15m,
15f;
M2.5yr;
Caucasian,
lower
middle-
class, two-
parent
families;
70% urban,
30% rural;
73% had
siblings
Observation 1hr after evening
meal, rated
behavior and
intensity
Inter-rater reliability
92%–94%; validity
not reported
38% of time spent
in minimal
activity; 65% of
time spent in
moderate
activity; 7% of
time spent in
extreme activity
Sallis (1988)6 Cross-sectional study
examining
correlates of
physical activity
habits of preschool
children
Analyses: step-wise
multiple
regression, Pearson
correlations,
descriptive statistics
Correlates: BMI,
family CVD risk,
parental
overweight/BMI,
type A behavior,
parental physical
activity
U.S. n33; 13m,
20f;
M3.9yr
(SD0.7yr);
low-income:
3% non-
Hispanic
white, 45%
black, 27%
Hispanic,
21% Asian,
3% other
Observation During free play at
preschool for 30
min on 2
consecutive days
Reliability and validity
previously reported
58% time in
sedentary
activities; 11%
in vigorous
activities
Benham-Deal
(2005)15
Cross-sectional study
investigating
physical activity
levels
Analyses: paired t
tests, ANOVA,
posthoc analyses,
Spearman rank
correlation
coefﬁcient
Correlates: time of
day, day of week
U.S. n39;
M4.3yr
(SD0.7yr)
HR monitoring 12h x 3d NR % MVPA between
15.3% and 24%,
depending on
day and time
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Study
Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Jago (2005)20 Longitudinal study
examining how
variables were
associated with
physical activity in
a tri-ethnic cohort
Analyses: descriptive,
ANOVA, posthoc
analyses using
paired t tests,
Pearson
correlations, linear-
regression
Correlates: ethnicity,
gender, TV
viewing, sedentary
behavior, parental
encouragement,
parental
discouragement
U.S. n149; 73m,
76f; M4yr
(SD0.6yr);
37%
African-
American,
37% white,
26%
Hispanic
Observation;
HR
monitoring
6–12hr of obs/d at
same time as HR
monitoring (4d)
HR monitoring
reliability
previously
reported; validity
for HR not
reported; validity
and reliability for
observation not
reported
At baseline,
MVPA—M7.6
min/hr
(SD4.2min/
hr); sedentary
activity—M52.9
min/hr
(SD17.6min/
hr)
Jackson
(2003)21
Longitudinal study
aimed at
describing levels of
physical activity in
preschool children
Analyses: univariate
analyses including
ANOVA, students’
t tests, correlations
Correlates: age, SES,
gender, BMI, day
of week
Scotland n104; 52m,
52f;
M3.7yr
(SD0.4yr);
children
aged 3–4yr
Accelerometry 3d NR m777207 cpm;
f657172 cpm
at baseline
Burdette
(2005)22
Cross-sectional survey
to test hypothesis
that obese children
spend less time
playing outdoors
and more time
watching TV when
in unsafe
neighborhoods
Analyses: ANOVA, 2,
linear models,
bivariate analyses
Correlates: TV
viewing,
neighborhood
safety
U.S. n3141;
1665m,
1476f,
M3.25yr
(SD0.25yr);
35% in
households
below
poverty
line; 50%
non-
Hispanic
black; 25%
non-
Hispanic
white; 25%
Hispanic;
18% obese
Parental recall Parental report of
the number of
hours their child
“typically” spends
outdoors each
weekday and
each weekend
day
Previously shown to
correlate with
physical activity
levels as measured
by accelerometer
Outdoor play time
M min weekday
156120,
weekend
226149
Fisher
(2005)23
Cross-sectional study
to test for
relationships
between habitual
physical activity
and fundamental
movement skills
Analyses:
correlations,
Kruskal-Wallis tests,
Mann-Whitney tests
Correlates: parent
overweight/ BMI,
movement skills
Scotland n394;
M4.2yr
(SD0.5yr)
Accelerometry 6d Validity previously
reported; reliability
not reported
M769 cpm;
76.3% time
inactive; 20.3%
time in light-
intensity activity;
3.4% time in
MVPA
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Study
Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Kelly
(2006)24
Cross-sectional study
to test hypothesis
that habitual
physical activity is
associated with SES
Analyses: ANOVA,
ANCOVA,
backward stepwise
multivariate model
Correlates: gender,
age, BMI, SES
Scotland n339;
M4.2yr
(SD0.5yr)
Accelerometry 6d, M54.9hr,
(SD13.8hr)
Previously observed
negligible day-to-
day variation and
no systematic
within-child,
within-day variation
in accelerometry
output
77% of time in
sedentary
behaviors
(1100 cpm),
3% time in
MVPA (3200
cpm)
Burdette
(2004)25
Cross-sectional study
to compare
accelerometry with
parental reports
Analyses: Spearman
rank correlation
coefﬁcients
Correlates: TV
viewing, gender,
weather
U.S. n250; 143m,
107f;
M3.7yr;
87.7%
white,
12.3%
black
Accelerometry;
parental
checklist;
parental
recall
Accelerometry 3d;
checklist 3d;
recall once for
previous month
NR M146 (SD113)
min/d play
outdoors
Montgomery
(2004)26
Cross-sectional study
assessing relations
between total
energy expenditure
and physical
activity level during
different intensity
activities
Analyses:
correlations,
multiple regression
Correlates: age,
gender, sedentary
behavior
Scotland n104; 52m,
52f;
M5.4yr;
36 in
preschool,
68 in
school
Accelerometry Waking hours, 3d
for preschool,
7–10d for
primary, median
recording was
30.3hr in
preschool and
78.3hr in
schoolchildren,
6–13 waking hr/
d
Reliability previously
reported; validity
not reported
Total activity:
m848 (398–
1328), f719
(332–1154)
cpm; % time in
MVPA: m4%
(1%–14%),
f3% (0–8%)
Kuepper-
Nybelen
(2005)27
Cross-sectional study
to investigate the
prevalence of
overweight
according to
nationality and
establish
determinants
responsible
Analyses: descriptive
statistics, multiple
logistic regression,
odds ratios
Correlates: ethnicity
Germany n1974;
990m, 989f;
aged 5–6yr;
attending
health
exam
before
school
entry in
Aachen,
Germany
Proxy report
no. of times
participated
in organized
sport/played
outside
Recall once for a
week
NR 5.8% of German
children and
16.9% of other
children do
sports or play
outside once/wk
or less
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Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Sallis
(1993)28
Cross-sectional study
examining
correlates of
children’s physical
activity
Analyses:
correlations,
regression
Correlates: ethnicity,
gender, SES, TV
viewing, requests
from child,
maternal activity,
familial interaction,
parental
encouragement,
participation in
organized sports,
play rules, prompts
by other adults,
availability of toys,
time outdoors,
convenient play
spaces, frequency
in play spaces
U.S. n347;
M4.4yr
(SD0.5yr);
201
Mexican-
American,
146 Anglo-
American
Observation 4 x 1hr in-home
evening visit, 30
min prior to
evening meal;
coded 1/min
Interobserver
agreement above
90%; reliability
reported for many
measures
NR
Baranowski
(1993)29
Cross-sectional study
investigating extent
to which physical
activity varies in
children by
physical
environment, age,
gender, ethnicity,
time of day, month
of year
Analyses: descriptive,
ANOVA
Correlates: age,
ethnicity, gender,
weather
U.S. n191; 90m,
101f; aged
3–4yr; tri-
ethnic
(Anglo-
American,
African-
American,
Mexican-
American)
Observation Up to 12hr/d for
up to 4d
Validity previously
demonstrated;
reliability 97%
interobserver
agreement in PE
classes and 84%
interobserver
agreement in open
ﬁeld
Low: 2 on scale of
1–5 (5 highest)
Finn
(2002)30
Cross-sectional study
to identify variables
associated with
physical activity in
young children
Analyses: descriptive
stats, forward-
backward stepwise
regression analysis
Correlates: gender,
BMI, parent
overweight/BMI,
preterm birth,
preschool
attended, weather
conditions,
participation in
organized sport
U.S. n214; 106m,
108f; aged
3–5yr
Accelerometry 2d (continuous) Validity: median-
within-child
correlation of 0.74
between
accelerometer and
observation;
reliability not
reported
23.01.2–31.5
11.7 [x 10,000]
M daily counts
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Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Firrincieli
(2005)31
Cross-sectional study
investigating
association
between physical
activity and
wheezing among
inner-city children
Analyses: ANOVA
Correlates: Wheezing,
asthma
U.S. n54; 21m,
33f,
M3.7yr;
77.8%
African-
American,
5.5% white,
7.4%
Hispanic,
9.5% other;
14.8%
wheezed in
last 12
months;
7.5%
visited ER
for
wheezing
or asthma
last 12
months
Accelerometry 6d or 7d NR Wheezers, 607
AU/min; non-
wheezers, 695
AU/min but not
signiﬁcant; non-
wheezers
signiﬁcantly
more active at
higher
intensities
Klesges
(1990)32
Cross-sectional study
examining
demographic,
environmental and
parent-child
interactional
correlates of
physical activity
Analyses: regression,
ANOVA
Correlates: gender,
BMI, parental
overweight/BMI,
familial interaction,
parental
encouragement,
parental
discouragement,
familial interaction
x family risk, time
outdoors
U.S. n222; aged
3–6yr,
M4.4yr
(SD0.5y);
46%
upper–
middle-
class, 35%
overweight,
29%
parents
overweight
Observation 1hr; late afternoon–
early evening, 10s
obs/10s
recording
Inter-rater reliability
kappa coefﬁcients
0.83–1.00, M0.91;
validity not
reported
NR
Moore
(1991)33
Cross-sectional study
to determine the
relationship
between activity
levels of parents
and children
Analyses: contingency
table, odds ratios
Correlates: parental
physical activity
U.S. n100; 63m,
37f; aged
4–7yr
Accelerometry 10hr/d for
8.61.8d for
children,
8.312.1d for
mothers (n99)
and 7.72.3d for
fathers (n92)
Validity previously
reported between
r  0.35
(observation) to
equal 0.92 (energy
expenditure);
reliability not
reported
NR
Pate (2004)34 Cross-sectional study
to describe the
physical activity
levels of preschool
children, identify
demographic
variables and
determine
variation among
preschools
Analysis: ANOVA
multiple linear
regression, 2-step
regression analysis
Correlates: age,
ethnicity, gender,
parent education,
preschool attended
U.S. n247; 115m,
132f; aged
3–5yr; 65%
black, M
BMI
16.1(SD1.8)
Accelerometry M4.4hr/d for
M6.6d
Validity previously
reported
M7.7(SD3.1)
MVPA min/hr,
M1.9(SD1.1)
VPA min/hr
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Study
Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Trost
(2003)35
Cross-sectional study
to compare
physical activity
levels of overweight
and non-
overweight
children and
evaluate weight-
related differences
in parental
determinants
Analyses: Descriptive
stats, ANCOVA,
least-squares
means, two-way
contingency tables,
Fisher’s exact tests.
Correlates: gender
U.S. n245; 118m
(M age:
o/w
4.3yr0.14yr
n25; non-
o/w
4.0yr0.07yr
n93) 127f
(M age:
o/w
3.9yr0.08yr
n35; non-
o/w
4.1yr0.12yr
n92)
Observation;
accelerometry
Observation 1h on
3d; accelerometry
1–11d,
M6.62.3
Intraclass correlations
for M activity
rating ranged from
0.91 to 0.98 for
observers, 75%–
99% agreement for
activity
categorizations;
validity of
accelerometer
previously reported
M activity rating:
m: o/w
2.40.20, non-
o/w 2.60.19; f:
o/w 2.50.19,
non-o/w
2.490.20,
where 1 is low
and 5 is high
Dowda
(2004)36
Cross-sectional study
to determine the
inﬂuence of
preschool policies/
practices, and
overall quality of
preschools, on
MVPA in preschool
children aged 3–
5yr
Analyses: mixed
model ANOVA
Correlates: type of
preschool, teacher
education, no. of
ﬁeld trips,
preschool quality,
preschool time
outdoors class size,
community
support,
computer/TV use
at preschool
U.S. n266; 126m,
140f. 6h/
d, 5d/wk at
the
preschool,
aged 3–5yr
Observation 1hr x 2–3d Intraclass correlation
coefﬁcients for M
activity rating
ranged from 0.91
to 0.98; percentage
of agreement for
ﬁve activity
categories ranged
from 75% to 99%
No differences in
MVPA in
different types
of preschools
(private, church-
related, or Head
Start); no
overall activity
level reported
Boldemann
(2006)37
Cross-sectional study
looking at
preschool
environment and
sun exposure
Analyses: linear
mixed model
analysis, intraclass
correlation
coefﬁcients,
bivariate analysis
including t test,
Kendall’s tau-b
correlation
coefﬁcient, and
Pearson’s
correlation
coefﬁcient
Correlates: age,
preschool, weather
conditions, time
outdoors,
convenient play
spaces
Sweden n197; 114m,
85f, aged
4–6yr
Pedometry;
parental
report
Parents reported on
usual number of
hours child spent
outside on a
Sunday and
mode of
transport for
everyday
activities;
pedometers worn
during preschool
day; 90% of
children were
measured 5d
NR M step/min: m
20.9 (range 8.8–
37.2); f 18.0
(range 8.9–30.0)
Am J Prev Med 2008;34(5) 441.e6
Study
Design, purpose,
analyses, and
correlates
investigated Country
Sample
characteristics
Measure(s) of
PA
Measurement
period
Validity/ reliability of
PA measure Reported PA level
Sääkslahti
(1999)38
Cross-sectional:
examines PA over
48h on one
weekend
Analyses: descriptive,
correlations,
students’ t test,
Wilcoxon 2-sample
test, multiple
regression
Correlates: gender,
movement skills
Finland n105, 55m,
50f, aged
3–4yr,
M3.75yr
(SD0.6yr);
Parental
observations
and PA
diary
48hr over one
weekend from
midnight Friday
to midnight
Sunday
Previously reported M of 2hr 44min
(SD 2hr 34min)
very active
behaviors per
day
AU, activity unit(s); CVD, cardiovascular disease; cpm, counts per minute; d, day; ER, emergency room; f, female; hr, hour(s); HR, heart rate; m, male; min, minute(s);
MVPA, moderate-to-vigorous physical activity; no., number; NR, not reported; NS, nonsigniﬁcant; obs, observation; o/w, overweight; PA, physical activity; PE, physical
education; s, seconds; VPA, vigorous physical activity wk, week; yr, years.
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Inﬂuences on Preschool
Children’s Physical Activity
Exploration Through Focus Groups
Trina Hinkley, BA (Hons); Jo Salmon, PhD;
Anthony D. Okely, EdD; David Crawford, PhD;
Kylie Hesketh, MD
This study explored mothers’ perceptions of inﬂuences on preschoolers’ physical activity. Six
semistructured focus groups with 23 mothers were conducted across a range of socioeconomic
position locations. Mothers identiﬁed 4 key areas of inﬂuence: child fundamentals (eg, sex, per-
sonality), parent power (eg, rules, support), people to share with (eg, peers, adults), and places
and things (eg, physical environments, toys). No substantial differences in themes were iden-
tiﬁed among socioeconomic position groups. Inﬂuences on preschoolers’ physical activity are
multidimensional, multifactorial, and support the use of ecological models to conceptualize and
understand the inﬂuencing factors. Associations among factors inﬂuencing preschoolers’ physi-
cal activity should be further investigated through quantitative research. Key words: children,
ecological model, focus groups, health behavior, physical activity
P HYSICAL ACTIVITY BEHAVIORS are es-tablished during the critical preschool
developmental period (broadly 3-5 years of
age).1,2 Objectively measured physical activ-
ity is inversely related to adiposity in cross-
sectional studies,3,4 and positively associated
with smaller increases in adiposity during
childhood in longitudinal studies.5,6 In addi-
tion, limited evidence suggests that physical
activity during the preschool years may have
a beneﬁcial effect on other health outcomes,
including more favorable blood pressure,7
blood lipids,8-10 and bone health.11 Therefore,
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it is imperative that children engage in optimal
levels of physical activity to reduce the risk of
obesity and improve other health outcomes
during the critical preschool years.
The prevalence of young children’s phys-
ical activity and the factors that inﬂuence
this behavior are not well understood.12 Rec-
ommended levels of physical activity for
preschool children vary internationally, with
many countries not having speciﬁc guidelines
for that age group. However, the National
Association for Sport and Physical Edu-
cation guidelines of 2 or more hours of struc-
tured and unstructured activity every day are
regularly referred to.13 Given the differences
in recommended levels of physical activity,
studies that report on the prevalence of phys-
ical activity in this age group are conﬂicting
and difﬁcult to compare. Some studies sug-
gest that preschool children attain adequate
levels of activity,14,15 whereas others ﬁnd that
overall participation rates do not meet cur-
rent recommendations.16,17 A recent review
has shown that almost 50% of preschool
children do not achieve the minimal amount
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of 1 hour of physical activity daily.18 In
addition, physical activity clearly declines
from childhood19 and tracks over time.20
Several arguments support the promotion
of physical activity during childhood as
beneﬁcial.21 Therefore, it is necessary to
understand the correlates of young chil-
dren’s physical activity to assist in max-
imizing physical activity opportunities for
preschool children, thereby attempting to
prevent major declines in physical activity as
children age.
Studies seeking to identify inﬂuences spe-
ciﬁc to preschool children’s physical activ-
ity have focused on childcare environments,
such as family daycare,22 risk behaviors,23 play
activities in overweight young children,24
child-rearing practices,25 and general health
behaviors.26 Few studies have sought to in-
vestigate correlates of young children’s phys-
ical activity from parents’ perspectives. Fac-
tors reported by parents to impact chil-
dren’s physical activity have included child’s
age, daycare, parental impact, child’s activ-
ity preferences,27 child’s personality, availabil-
ity of facilities, and perceived neighborhood
safety.28 Furthermore, previous research has
tended to adapt correlates of physical ac-
tivity from studies with older children and
apply the same framework to preschoolers.
This approach fails to acknowledge, how-
ever, the known differences in physical ac-
tivity patterns between preschool and older
children and the different circumstances in
which physical activity is likely to occur in
these groups.
Qualitative techniques provide rich data
about perceptions of behaviors and pos-
sible inﬂuences,29-32 particularly in under-
researched populations. These techniques
provide insights into complex behaviors and
processes from the perspective of individu-
als. Qualitative research methods were used
in this study to provide insight into the emo-
tional and experiential phenomena to de-
termine the broad range of experiences of
the mothers.33 The framework for this study
was guided by the Social Ecological Model
(SEM),34 which has been shown to be appro-
priate in understanding inﬂuences on young
children’s behaviors.12,35
The aim of this study was to examine,
from a qualitative perspective, parents’ per-
ceptions of the inﬂuences on their preschool-
aged children’s physical activity.
METHODS
Participants
Focus groups were conducted at preschool
and childcare centers located in the Mel-
bourne metropolitan area of Australia. One
local government area from each of the
lowest, middle, and highest socioeconomic
position (SEP) quintiles based on the Socio-
Economic Index for Areas36 were randomly
selected. Within each of the selected local
government areas, 2 childcare centers and
2 preschools were randomly selected. All of
the 6 invited preschools and 3 of the 6 invited
childcare centers agreed to allow the inves-
tigators to approach parents. Recruitment of
parents was standard across all centers and
involved a written invitation distributed to
the parents of each child attending the center
and posters were placed around the center.
Parents were eligible to participate if they
spoke English and had at least 1 child between
3 and 5 years of age attending the center
in which the focus group was conducted.
Although mothers were not speciﬁcally
recruited, no fathers participated. Because
of the lack of parent response, focus groups
were not conducted in 1 of the preschools
and 2 of the childcare centers. The study was
approved by the Deakin University Human
Research Ethics Committee.
Procedure
One trained and experienced female re-
searcher facilitated all 6 focus groups inMarch
2007. Focus groups lasted between 50 and
75 minutes. All were tape-recorded, and key
points were written down at the time. The fo-
cus groups followed a semistructured sched-
ule, developed to explore parental views of
inﬂuences on preschool children’s physical
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activity, with questions operationalized from
the SEM37 and variables identiﬁed from the lit-
erature. The SEM posits that variables in the
key domains of individual, social, and environ-
mental levels act to inﬂuence behavior.34,37
The schedule (Table 1) initially included 3 top-
ics for discussion (topics 1-3). Following the
ﬁrst focus group, 2 additional topics (4 and
5) were added. Saturation was reached by the
sixth focus group, at which point no new in-
formation was emerging. No measures were
taken of parent or child weight or physical
activity.
DATA MANAGEMENT AND ANALYSES
Each focus group discussion was tran-
scribed verbatim. Using the open-coding pro-
cess of thematic analysis,38 several passes of
the transcripts were made. A line-by-line anal-
ysis of the data was undertaken, whereby
terms and concepts used by mothers in the
studywere identiﬁed and used as initial codes.
Each comment in all transcripts was coded ac-
cording to its thematic emphasis. These codes
were grouped together into major themes.
Where necessary, themes were subsequently
divided into subthemes, which then incorpo-
rated the initial coding categories. Themes
and issues that arose during the discussions
that had not been intentionally sought were
also identiﬁed and included.
Coding instructions were created to pro-
vide guidelines for the type of information to
be allocated within each category and sub-
category during the coding process. Each
transcript was coded by assigning the rele-
vant code(s) to each section of printed text
that related to 1 or more of the categories.
Once all transcripts were coded, the range
of views within each theme was synthe-
sized. One transcript was randomly selected
and was cross-coded by an independent re-
searcher by using the coding frame and in-
structions contained therein. Coding agree-
ment was 87%. The data were investigated
by SEP grouping and as no differences were
noted; all data were presented for the entire
sample.
RESULTS
The 6 focus groups contained between 2
and 7 mothers (mean = 4), with 23 mothers
in total. Participant characteristics are summa-
rized in Table 2. The sample contained a mix
of mothers across age, country of birth, ed-
ucation, employment status, SEP, and marital
status. However, the sample lacked male par-
ticipants, and almost twice as many mothers
of boys participated as mothers of girls. No
differences by SEP were identiﬁed.
KEY THEMES
Four key themes were identiﬁed (Table 3).
These themes were consistent with the do-
mains of the SEM.
Theme 1: Child fundamentals
A number of individual factors were per-
ceived to inﬂuence young children’s phys-
ical activity levels. This theme, child fun-
damentals, included child’s personality, sex,
age/level of maturity/responsibility, child re-
quests for activity, balancing the child’s
energy requirements, the perception that
preschool children are naturally active, and
health issues. While recognizing that boys
were generally more active than girls, moth-
ers distinguished between the inﬂuence of sex
and personality and reported that some chil-
dren were highly physically active regardless
of their sex. Some mothers also reported that
girls needed less activity than boys.
Anna’s never, it’s just not her thing, she’s a typical
girl, a lot different from my friends’ boys, it always
seems to be the girls, they’re happy to sit at the
craft table and the boys are always outside running
around like nutcases.
I have a friend, who she encourages them to go
outside, and she says “I wanna get them out there
and they don’t want to.” Two girls, ‘cos they don’t
really,. . .whereas with my daughter, she was an
outside child, and my son is the same, whereas her
children aren’t.
Somemothers reported the need to balance
their child’s active time, whereby if their child
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Table 1. Topic and discussion points for semistructured focus groups
Item Topic Discussion points
1. Home family environment What things happen in your family to help your child be
physically active?
What things happen in your family, which might restrict
your child being physically active?
What things do you think would help your child be more
physically active?
Think about the time when you might make suggestions
for your child to be physically active. How do you go
about this? What effect does that have?
How do your family circumstances, that is, being a
single-parent/dual-parent home, having other children,
make a difference to your child’s physical activity?
How does your child’s television time and other sedentary
behavior (such as electronic games) inﬂuence their
amount of physical activity?
What other things are there/happen in your home, which
you think inﬂuence your child’s physical activity?
2. Broader social
environment
What things do you think would help your child to be
more physically active?
What sort of interaction is there between children in your
local neighborhood?
In what ways do other adults encourage your child to be
physically active?
3. Neighborhood physical
environment
What outside places does your child use to be physically
active?
What things do you think would help your child to be
more physically active outside?
Thinking about these places, what things are important to
your child being physically active there?
Thinking about your neighborhood, what concerns do you
have about your child being physically active in that
environment?
What things would you like to see in your neighborhood to
help your child to be more physically active?
4. Child’s personality How do you think your child’s personality inﬂuences his or
her physical activity?
5. Preschool/childcare
environments
In what ways do you think the teachers and staff in your
child’s preschool/childcare center may inﬂuence your
child’s activity?
Tell me about the facilities in your child’s
preschool/childcare center, and how they might
inﬂuence your child’s activity.
What opportunities are there for your child to be active in
his or her preschool/childcare center?
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Table 2. Participant characteristics
Preschool child
characteristics N
Child sexa
Boy 14
Girl 8
Child’s mean age, y (±SD) 4.4 (0.7)
Proportion of children in
preschool (%)
80
Parent characteristics
Mean age, y 35.2
(±SD, range) (4.6, 25-45)
Country of birth
Australia 15
Other 8
Education
High school or lower 10
Technical/trade certiﬁcate/
apprenticeship
1
University/tertiary
qualiﬁcation
12
Employed
Employed full-time 3
Employed part-time 5
Home duties full-time 15
SEP (by center location)
Low 14
Middle-high 9
Marital status
Married/de facto 18
Separated/never married 5
Health care carda,b 7
Abbreviation: SEP, socioeconomic position.
aone missing data.
bHealth care cards are supplied to low-income
individuals.
had been at preschool or otherwise active dur-
ing the morning, they felt it necessary for the
child to engage in quieter activities in the af-
ternoon. Conversely, some mothers felt that
young children were always active and that
this “natural state” was an indication of their
state of health.
I guess if they weren’t being physically active, then
something’s wrong. You think that maybe they’re
not that healthy.
Theme 2: Parent power
The role that parents play in their child’s
opportunities for and participation in physi-
cal activity was the strongest inﬂuence iden-
tiﬁed in the focus groups. Parental inﬂuences
fell into 2 categories: child-focused factors—
activities or behaviors that parents actively un-
dertake with the child as the focus and parent-
focused factors-–activities or behaviors that
have the parent as the focus. Each of these cat-
egories contained 3 subthemes, as illustrated
in Table 3.
Child-focused factors
Child-focused factors included family activ-
ities and supervision. The father’s role in chil-
dren’s physical activity was discussed, with
some mothers suggesting that fathers sup-
ported different types of activities than moth-
ers. Mothers also discussed how they pro-
vided logistic support, encompassing mate-
rial or practical issues. This support was pro-
vided through structured activities, such as
taking children to swimming classes, planning
and organizing for opportunities for physical
activity-–often involving transport and admis-
sion or other costs, and providing toys and
equipment to support activity at home. It
should be noted that, with the exception of
swimming classes, few mothers reported that
their children took part in structured activi-
ties. Mothers recognized that parental partic-
ipation in the child’s activities resulted in the
child being more active.
They’ll tend to sort of go “you chase me and I’ll
chase you” and they’ll do that for a little while and
then it’s like, “oh, I’m sick of that.” There’s only
so much chasey they’ll play. But if we engage with
them and play ball or kick the ball around with
them or something like that, it will last longer, that
activity will last longer.
Mothers reported how they used rules
to support opportunities for physical activ-
ity and minimize screen-based entertainment.
Rules, often stemming from fear for the
child’s safety, were used to protect the child
and covered issues such as stranger danger,
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Table 3. Themes, subthemes, and descriptions
Theme (description) Subthemes Examples
Child fundamentals
(characteristics intrinsic
to the child)
Sex, personality, health issues,
intrinsic desire to be active
Parent power (the inﬂuence
of parents)
Child-focused factors: family
activities/support, logistic
support, and regulation
Those things the parent does
to fulﬁll the child’s needs, for
instance, taking the child to
a park or playing in the yard
with the child
Parent-focused factors:
parental physical activity,
demands on parents, and
parent intrinsic interests
Those things the parents do to
fulﬁll their own needs, for
instance, undertaking
exercise for their own
beneﬁt
People to share with Companionship: children and
adults
Children need other people to
be active with
Teachers/carers Opportunities for children to
learn skills to support their
physical activity
Places to go and things to
do (places to be active,
things that inﬂuence
opportunities for, or
choice of, physical
activity)
Home physical environment Yard size, toys, & equipment
Places to go Parks & playgrounds, beaches,
and specialist facilities
Factors inﬂuencing choice Availability & accessibility,
some safety issues
Preschool/childcare centers Facilities, amount of physical
activity while at the center
Weather/season Extreme weather, daylight
savings, season
accidents, the safety of play equipment, and
trafﬁc hazards.
And they’re locked in. . .We’ve got huge fortress
gates, and during the day they aren’t kept open,
you know. So my two couldn’t walk in and out
because the gates are locked down the end of the
driveway, so you know that they’re safe.
However, some mothers reported that de-
spite being concerned for their child’s safety,
the child was permitted to participate in activ-
ities such as climbing because mothers recog-
nized the importance of children undertaking
challenging activities, which allowed them to
learn through their mistakes.
I’ve got concerns when my son climbs the tree and
goes really, really high that he’s going to fall. But
I don’t know how to get around that, because I
don’t want to keep him on the ground.
Parent-focused factors
Mothers discussed how some of their own
needs and responsibilities inﬂuence their
child’s activity. These included parental de-
mands, such as work, ﬁnancial constraints,
time constraints, housework, and other chil-
dren.Manymothers discussed their ownphys-
ical activity and recognized the positive inﬂu-
ence this could have on their children.
I think it’s all aboutwhat happens in the household.
Like behavior comes from parents and everything
else, whilst children have their own personality
and their own make-up, I think if you’ve got active
parents, that’s gonna make maybe even an inclined
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nonactive child to be more active, and to at least
get the right attitude going into it.
Mothers’ lack of enjoyment while their chil-
dren played in places, such as local parks,
was perceived as a constraint on children’s
activity, with several reporting that they got
bored at such times, thereby wanting to leave
and reduce their child’s active time. Moth-
ers felt that social interaction in such situ-
ations helped them enjoy themselves more
and therefore allowed their children to be ac-
tive for longer. Mothers reported that their
level of tiredness could have a negative impact
not just on themselves, but also on their abil-
ity to provide active opportunities for their
child.
My own tiredness impacts on that as well. . .and
you say, “can I just watch you” or “this is the last
one” but they want another one. And they want
you to keep going and you just have to say, “Oh,
darling, I’m really tired.” And it’s a real physical
tiredness, it’s not laziness, it’s complete and utter
exhaustion that you can’t get out of.
People to share with
Mothers generally agreed that preschool
children need companionship to support
their physical activity. Mothers reported that
their children were more active when with
other children compared with when they
played on their own. Social gatherings pro-
vided good opportunities for adults and chil-
dren to be active together. Grandparents
were also an important inﬂuence, with many
mothers reporting that their children were
cared for by grandparents while the parents
worked.
They’re not great at doing a lot of physical activity
by themselves. They need someone else there.
And generally social gatherings are physical play,
they go outside and play, rather than, so when
there are friends and kids, you don’t sit. They go
outside and get active.
Furthermore, most mothers recognized the
importance of positive role models and com-
mented that sports stars, parents, and media
personalities could all have an inﬂuence on
children’s behavior. Mothers discussed how
teachers provided opportunities for children
to learn important skills, such as gross motor
skills, and sport/game-speciﬁc skills, which
the children could then apply in other situ-
ations. Teachers and childcare staff were also
perceived to be an important source of infor-
mation about what was necessary and appro-
priate for young children.
I think in this day and age a lot of little boys, and
little girls, don’t get to run around enough,. . .and
get to see football skills, tennis skills, balance, and
games that they can play with their siblings, like
what’s the time Mr Wolf. . .I think the earlier you
can get themmoving, I think, the better, you know.
I mean, every kindergarten, there’s no reason why
every kindergarten teacher can’t build that into
their program with a few simple games.
Places and things
Issues surrounding the physical environ-
ment and its inﬂuence on preschoolers’ phys-
ical activity included several subthemes, iden-
tiﬁed in Table 3 and discussed below.
Home physical environment
The home physical environment, including
yard space, toys, and equipment, was seen as
important. Many mothers felt that having a
small backyard constrained children’s oppor-
tunities to be active, although others felt that
even small backyards could support a great
deal of activity. Despite several mothers sug-
gesting that young children could be quite ac-
tive with minimal toys and equipment, others
felt that equipment and toys generally sup-
ported higher levels of activity. Mothers re-
ported that more vigorous physical activity
took place outside; however, dancing to mu-
sic or DVDs inside was a regular activity for
some families.
My place, because it’s so conﬁned, you
know. . .within 20 minutes they’re bored. They’ve
done everything. Whereas outside with the grand-
parents they’re there for about 3 or 4 hours and
they won’t come back in. And I think its space.
We play cricket most nights of the week. We’re
out in the backyard either playing cricket or totem
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tennis or chasey around the deck ‘cos we’ve only
got a small backyard.
Places to go
Mothers took their children to many places
to be active outside the home, including
parks, playgrounds, and beaches, and fee-for-
use facilities, such as indoor play centers, spe-
cialist facilities (eg, the zoo), shopping, and
restaurantswith indoor play areas. In addition,
mothers discussed visiting locations close to
their homes and others at some distance away.
Factors inﬂuencing choice of location
and activity
Availability and accessibility were impor-
tant considerations when choosing a location
for children to be active, with some moth-
ers suggesting, “when you have to get into
the car [to go to a park], I can’t be both-
ered.” Others, however, suggested that they
“prefer to put them in the car and drive for
an hour and go somewhere on the week-
end just to get away.” In addition, safety is-
sues, such as bicycle tracks being unsafe for
young children when they were next to roads
or waterways, and suitability of play spaces
and equipment inﬂuenced decisions about
choice of play locations. Infrastructure, in-
cluding fencing, shade and seating, stranger
danger, trafﬁc, aesthetics, and incivilities (eg,
grafﬁti, vandalism), were also raised as impor-
tant issues. Quality of playground equipment
(age-appropriate, variety, safe, and useable),
and the frequencywithwhich a parkwas used
by other children, were important considera-
tions to many mothers.
It doesn’t seem to cater for all age groups, and if
you take your kids, they get bored. I’ve stopped
going to a lot of the parks with Jamie because he
just gets so bored.
Seats for the parents to sit down, fenced off,
sun shade, and a variation of great equipment for
various ages. The councils don’t seem to cater
anymore.
Preschool and/or childcare centers
Appropriate outdoor space, facilities, and
the variety of equipment were important is-
sues discussed in relation to preschool and
childcare centers. In addition, access to the fa-
cilities was important. For instance, 1 mother
commented that her son had attended a child-
care center with “fantastic” physical activity
equipment in 1 room, which catered for chil-
dren of a speciﬁc age; however, children who
were not that age did not have access to that
equipment.Mothers reported that physical ac-
tivity facilities were an important factor in
their decisions to send their child to, or keep
their child at, a particular center. However,
mothers generally spoke favorably of the cen-
ters their children attended and the staff at
those centers.
When we were in cre`che, before Tommy started
kinder, that was what he loved the best was that
they changed it [the outdoor equipment] com-
pletely every week. Tommy would go there and
there would be completely different stuff and dif-
ferent ways the equipment was set up, and that
was really interesting. It’s limited how much you
can do at some kinders.
Water play, all sorts of different things, climbing
play, sandpit, everything you could possibly think
of. I can’t complain. They’re just great.
Some mothers discussed the program it-
self and the opportunities for active, unstruc-
tured play provided by the teachers. Another
mother discussed how the childcare center
her son attended engaged specialist program
providers to attend the center on certain days
each week to provide structured physical ac-
tivity sessions for the children.
I don’t think I would be happy [with the program]
if they didn’t have the Play Ball program in the
cre`che. I think that should be compulsory in ev-
ery cre`che, in every kindergarten. It is the most
phenomenal program.
Weather or season
Mothers thought that extreme weather,
such as high temperature or ultraviolet rat-
ing and very wet or cold weather, along with
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shorter days during winter, acted to constrain
their children’s opportunities to be outside,
thereby limiting time for which they could be
physically active.
Winter versus summer, if it’s raining, you don’t get
out as much, and just the extended hours [dur-
ing daylight savings], night time. . .So deﬁnitely in
winter you can’t get out after dinner and at the end
of the day and those sorts of things.
DISCUSSION
The use of qualitative data collection tech-
niques in this study has highlighted the com-
plexity of the inﬂuences acting on preschool
children’s physical activity. In general, moth-
ers understood the importance of providing
children with physical activity opportunities
and reported strategies to support activity.
The ﬁndings clearly illustrate that the inﬂu-
ences on preschool children’s physical ac-
tivity are multidimensional in nature. This is
consistent with ﬁndings of quantitative re-
views of correlates of physical activity in both
preschool and older children,12,19,39 interna-
tional qualitative research,27,28,40 and other
empirical studies.41,42 The use of the SEM34
as a framework through which to understand
inﬂuences on young children’s physical ac-
tivity is also supported. That literature, col-
lectively, illustrates that preschool children’s
activity levels and patterns are inﬂuenced by
individual, social and physical environmental
factors. In addition, this study identiﬁes pre-
viously unexplored inﬂuences on young chil-
dren’s physical activity.
Consistent with previous research,14,43,44
several focus groups identiﬁed the inﬂuence
of the children’s sex on their level of activity,
with many mothers commenting that they be-
lieved boys were more active than girls, and
indeed, somemothers also suggested that girls
needed less activity than boys. However, a
greater proportion of mothers in the sample
had sons and that might inﬂuence the latter
perception. Some ﬁndings from this research
also supported those identiﬁed by Dwyer
et al,28 including safety concerns, compan-
ionship, perceptions of children being natu-
rally active, and time constraints. In contrast
to those ﬁndings, parents in this study re-
ported minimal involvement by their children
in structured or organized activities. This ﬁnd-
ing may result partly as a consequence of the
composition of the focus groups, wherein ap-
proximately 60% of mothers were from low
SEP areas, and may therefore have insufﬁcient
funds to support participation in structured
activities. However, this issue was not explic-
itly raised by mothers, and further investiga-
tion is required to support this contention.
A unique aspect of this study was the ex-
ploration of rules and restrictions placed on
children’s behaviors. Many parents reported
having rules that restricted their children’s op-
portunities to engage in sedentary behaviors,
such as television viewing, e-games, and com-
puter use. However, parents also reported
rules that restricted physical activity opportu-
nities, including not being allowed to engage
in certain activities (such as climbing) and not
allowing their children to play in the street.
The inﬂuence of parental rules and restric-
tions regarding young children’s physical ac-
tivity has previously been examined in only 1
study,45 which found that the use of rules and
restrictions, both inside and outside, acted
to constrain children’s physical activity. The
current study identiﬁed ways in which some
rules might support young children’s phys-
ical activity. For instance, many parents re-
ported having rules that limited time spent us-
ing electronic media and ensured that young
children spend time outside each day. Pre-
vious research with older children found
such rules to be inversely associated with
inactivity.46
As previously identiﬁed,27,28 some moth-
ers perceive their children to have a natural
propensity toward physical activity. An addi-
tional ﬁnding from this study was that some
mothers thought that their child was more
intrinsically motivated to participate in phys-
ical activity than others. Personality aspects
and potential associationswith preschool chil-
dren’s physical activity have been investi-
gated in only a handful of studies to date.47,48
48 FAMILY & COMMUNITY HEALTH/JANUARY–MARCH 2011
Unfortunately, different personality character-
istics have been examined in each of these
studies, and results are inconclusive. The po-
tential for young children’s personality and
individual preferences to inﬂuence their be-
havior is difﬁcult to study, given young chil-
dren’s lack of cognitive awareness and inabil-
ity to self-report. Nonetheless, understanding
the intrinsic factors that may drive even young
children to be active may be an important
component in supporting their participation
in optimal levels of physical activity.
Irwin et al27 identiﬁed the importance of
exploring factors that facilitate and hinder
parents’ ability to provide appropriate phys-
ical activity opportunities for their preschool
children. The current research has shed some
light on these inﬂuences. Issues, such as par-
ents’ level of tiredness and energy, parents’
preference for particular activities, the need
to provide for other children in the family,
and parents’ opportunities to be social while
their child is being active, were all identiﬁed
as potential inﬂuences on children’s active
opportunities and should be further investi-
gated. Further, parental logistic support, iden-
tiﬁed in this study as a potential inﬂuence, has
not been investigated in empirical research in
this age group to date, despite research in
older populations, showing this as an impor-
tant factor.19
With respect to environmental inﬂuences,
time outdoors,49 the frequency of visits to,45
and time spent in45,50 appropriate play spaces
are all positively associated with children’s
physical activity. While it is important to sup-
port parents in encouraging their children
to spend time in appropriate outdoor play
spaces, further understanding of the factors
that may inﬂuence these opportunities is im-
portant. The current study suggests that chil-
dren’s opportunities to spend time in play
spaces may be inﬂuenced by a number of
physical environmental factors, including ac-
cess to and quality of playground equip-
ment and facilities. In addition, social en-
vironmental factors, including use by other
children, may be important and require fur-
ther investigation.
A limitation of this study was the small
number of parents of children in childcare
who participated. It is likely that work and
time commitments in those parents’ lives con-
tributed to their inability to attend. However,
many mothers who participated had, either
previously or currently, used childcare in ad-
dition to preschool and could therefore pro-
vide valuable insights into issues relevant to
childcare. Lack of participation from parents
of children in childcare does not reduce the
validity of the views expressed by others. In-
deed, many issues aroundwork and time com-
mitments were raised in several groups, and
some mothers who participated were in full-
time employment.
Many of the parents who participated were
either physically active themselves or be-
lieved that physical activity was an important
component of a healthy lifestyle. Undoubt-
edly, those parents were also encouraging and
supportive of their children developing such
lifestyles. Engaging parents who did not un-
derstand the important role that physical ac-
tivity plays is unquestionably a difﬁcult task,
and their contribution may have added rich-
ness, particularly in the area of potential indi-
vidual and social-level inﬂuences on children’s
physical activity behaviors. Nonetheless, is-
sues around parental motivation and enthu-
siasm were identiﬁed by several groups, and
some mothers identiﬁed themselves as being
inactive.
The parents involved in this study were a
self-selected group of mothers and therefore
might not be representative of the preschool
parent communities in terms of sex, sociode-
mographics, knowledge, awareness, educa-
tion, or other relevant characteristics. Despite
this, the views of parents accessed at the 6
sites, across 3 diverse SEP areas showed strong
similarities.
CONCLUSION
This study explored parental perceptions
of a range of potential inﬂuences across
the home and social and physical environ-
ments, particularly the inﬂuence that parents
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themselves have on preschool children’s
physical activity. Several unique and previ-
ously unidentiﬁed inﬂuences were found. In
addition, parental perceptions of these inﬂu-
ences support the concept that preschool
children’s physical activity is subject to mul-
tidimensional inﬂuences. Previous studies in
this area have tended to examine only a nar-
row range of inﬂuences on preschool chil-
dren’s physical activity behaviors and have
adapted the focus of their investigations
from identiﬁed correlates of older children’s
behaviors.
Further quantitative research is necessary
to more fully examine associations between
variables, using a multidimensional model of
preschool children’s physical activity. A bet-
ter understanding of those inﬂuences, and
how they interact to support or constrain
children’s physical activity, may provide pro-
fessionals with invaluable insights for future
physical activity promotion and interventions.
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Appendix B.1: Qualitative Study – Centre plain language statement 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
Preschool children's physical activity 
 
Dear Centre Coordinator 
 
We would like to invite you to be part of our study about preschool children’s 
physical activity. Researchers at Deakin University are examining preschool 
children’s physical activity behaviours and influences on those behaviours. This 
research is being conducted by Ms Trina Hinkley (PhD candidate), Prof David 
Crawford and Dr Jo Salmon. This research will contribute towards Trina Hinkley 
achieving her PhD qualification. 
Participating in regular physical activity is important for children’s health. However, 
many Australian children are not as active as they should be with almost 1 in 5 
children currently overweight or obese. We hope to learn more about preschool 
children’s physical activity and the main issues families face with ensuring their 
children are sufficiently active. This information is important as it will help us 
understand influences on preschool children’s physical activity and how we can assist 
and inform relevant authorities to provide them with more opportunities to be 
physically active. 
We are asking your permission to recruit approximately 8 to 10 parents from your 
centre to be involved in the first stage of this important research study. We would 
like parents of children aged three to five years, who have not yet commenced 
school, to participate. This study will involve parents participating in a 60-90 minute 
group discussion about their children’s physical activity with a researcher from 
Deakin University.  
We will provide and distribute printed information to parents of children at your 
centre, through parent pigeon holes or pockets, after we have arranged a date and 
time with you for the group discussion to be conducted. We would like to conduct 
the group discussion for parents of children who attend your centre within the 
centre itself, so that parents are familiar and comfortable with their surroundings. 
The discussion can be conducted at a time that is convenient to you and your 
program. Only one group discussion will be conducted at your centre and only 
parents of children attending your centre will be invited to attend that discussion. 
This study will take place from February – April 2007. 
Questions are not of a personal nature and generally ask about factors that 
contribute to children’s physical activity. All responses will remain strictly 
confidential and no individual will be identified in any reports or findings that result 
from this study. The information provided will be stored securely in password 
protected computer files using numeric identifiers with no identifying information. 
Consent forms and any other material which may identify participants will be stored 
separately from the data in locked filing cabinets. All information collected will be 
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stored for a period of six years at Deakin University and then destroyed. Only those 
researchers working on the study will have access to the data. Participation is 
completely voluntary and participants will be free to withdraw from the study at any 
time.  
We do not require any class-room/session time or assistance from staff. All we are 
asking is the opportunity to distribute information about the study, and an invitation 
to participate, to parents, and use of an area to hold the discussion. We would also 
welcome any suggestions you may have about the use of other methods of 
communication that you believe are appropriate to assist recruitment. These may 
include inclusion in a newsletter or poster on a notice board. 
Copies of information to be distributed to parents are attached: an information 
statement with invitation to participate, a consent form, and a short survey to obtain 
basic background information of participants. Also attached is a list of questions 
which are representative of the types of issues planned to be covered in the group 
discussions. This list will not be distributed to parents but used as a guide for the 
group discussions. 
If you have any queries or would like more information please contact Trina Hinkley 
on 9251 7262 Mondays, Tuesdays or Fridays. A researcher from the University will 
contact you in the coming week to discuss this study further. 
 
Yours sincerely 
 
 
Trina Hinkley 
 
 
Should you have any concerns about the conduct of this research project, please 
contact the Secretary, Deakin University Human Research Ethics Committee, 
Research Services, Deakin University, 221 Burwood Highway, Burwood VIC 3125. 
Tel: (03) 9251 7123 (International +61 3 9251 7123) E-mail: research-
ethics@deakin.edu.au Please quote project no. EC 344-2006 
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School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
 
Preschool children's physical activity 
 
Dear Parents 
 
We would like to invite you to be part of our study about preschool children’s physical 
activity. We are investigating how physically active preschool children are, and the things 
that influence their activity. We want to know what you and other parents think! 
This study will help us to develop a better understanding of preschool children’s physical 
activity. It is being conducted by Ms Trina Hinkley (PhD candidate), Prof David 
Crawford and Dr Jo Salmon. This research will contribute towards Trina Hinkley 
achieving her PhD qualification. 
We would like your help. We are asking you to take part in a parent group discussion.  
The discussion will take between 60 and 90 minutes and will be on: 
{date, time & location of focus group} 
At this time we will talk about: 
x Ways that your child gets physical activity 
x Places where your child is physically active 
x People who your child is physically active with 
x How you approach physical activity with your child 
x Concerns you might have about your child being physically active 
x Things that you think might help your child to be more physically active 
The discussion will be led by an experienced researcher. With your permission, the 
discussion will be audio-taped and the key points recorded in writing. You will also be 
asked to fill in a short anonymous form telling us a little bit about you and your family. 
Some of the things you say may be used in research publications but you will not be 
identified at any time. All information will remain completely confidential and anonymous 
and will be used for research purposes only.  
The information you provide will be stored securely in password protected computer files 
using numeric identifiers with no personal identifying information. Consent forms and 
any other material which may identify participants will be stored separately from the data 
in locked filing cabinets. All information collected will be stored for a period of six years 
at Deakin University and then destroyed. Only those researchers working on the study 
will have access to the data.  
This is an important research study, however you are under no obligation to take part. If 
you do agree to participate, you are free to withdraw at any time. At the end of the study, 
we will send you a short summary of the overall findings if you would like to receive it. 
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If you are able to, we would love for you to take part in our study. Please complete the 
attached consent form and return it in the box at {name of preschool/childcare 
centre}, or in the attached reply-paid envelope, by 20 March 2007. The session will 
be an opportunity for you and other parents to share your thoughts and experiences over 
a cup of tea and piece of cake. In recognition of your contribution, you will receive a 
Hoyts movie gift voucher. 
If you have any questions regarding this study, or any concerns arising as a result of 
participating in this study, please feel free to contact Trina by phoning 9251 7262 between 
9am and 5pm Mondays, Tuesdays and Fridays.  
 
Yours sincerely 
 
 
 
Trina Hinkley 
 
Should you have any concerns about the conduct of this research project, please contact 
the Secretary, Deakin University Human Research Ethics Committee, Research Services, 
Deakin University, 221 Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 
(International +61 3 9251 7123) E-mail: research-ethics@deakin.edu.au Please quote 
project no. EC 344-2006 
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CONSENT FORM: GROUP DISCUSSION 
Preschool children's physical activity 
 
 
I, ________________________________________________________________ 
  (please write your name) 
 
Hereby consent to be a participant in a human research study to be undertaken by 
Ms Trina Hinkley, Prof David Crawford and Dr Jo Salmon. I understand that the 
purpose of the research is to gain insight into parents’ views of the influences on 
their preschool children’s physical activity behaviours.  
 
I understand that the group discussions will be tape recorded and I will also be asked 
to provide some basic information about my family. I understand that some of the 
things I say may be included in research publications but I will not be identified at 
any time. I understand that I will be sent a brief summary of the main findings at the 
end of the study if I wish. 
 
Please tick one box below: 
 Please do not send me a summary of the main findings from the study. 
 Please send me a summary of the main findings from the study. (Please 
ensure you have included your full postal address below where you would like the 
summary sent. Your address will not be used for any purpose other than sending you a 
summary of the main findings of this research.) 
 
 
Full postal address  
 
 
 
 
 
 
 
I acknowledge 
 
1. That the aims, methods, and anticipated benefits, and possible risks/hazards 
of the research study have been explained to me. 
2. That I voluntarily and freely give my consent to my participation in such 
research study. 
Please complete other side 
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3. That I understand that aggregated/combined results will be used for research 
purposes and may be reported in scientific and academic journals. 
4. That individual results will not be released to any person except at my 
request and on my authorisation. 
5. That I am free to not provide an answer to any particular question or 
questions for any reason. 
6. That I am free to withdraw my consent at any time during the study, in 
which event my participation in the research study will immediately cease. 
 
 
 
 
Signature:  ________________________________________________________ 
 
 
 
Date:  __________________  Contact phone number: ________________ 
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Family environment 
Thinking now about the people in your family who you live with and the things that 
each of you do . . 
 
 What things happen in your family to help your child be physically active? (prompt: 
enough time, siblings for child to play with, activities as a family, toys/equipment in 
the home) 
 What things happen in your family which might restrict your child being physically 
active? (prompt: time or other family commitments, financial resources, rules) 
 What things do you think would help your child to be more physically active? 
(Prompt: playing with them, taking them somewhere, having friends/companions for 
them to play with) 
 Think about times when you might make suggestions for your child to be physically 
active. How do you go about this? What effect does that have? How much do you do 
this? (prompt: do you tell your child to go outside and play or to play with someone?) 
 Think about the types of rules you have in your home. How do these rules influence 
your children’s physical activity? (prompt: how much TV/computer time; being 
supervised outside by parent/adult; not allowed to be outside in extreme weather) 
 How do you think your family circumstances, that is, being a single parent/dual parent 
home, makes a difference to your child’s physical activity? 
 I’m interested in your child’s TV time and other sedentary behaviour (such as 
electronic games). How do you think this influences their amount of physical activity 
play? What concerns do you have about your child’s TV viewing? 
 What other things are there/happen in your home which you think influence your 
child’s physical activity play? How do you deal with these issues? 
Social environment 
 
Thinking now about your friends, extended family, and your children’s friends, and 
the ways you spend time together . . .  
 What things do you think would help your child to be more physically active? (prompt: 
other adults/children to play with) 
 What sort of interaction is there between children in your local neighbourhood? 
(Prompt: are there many your child’s age, do they play in the streets, does your child 
play with them?) 
 In what ways do other adults encourage your child to be physically active? (prompt: do 
they take your child places to be active, do they prompt your child to be active, what 
effect does it have, how often does it happen) 
Preschool/centre environment 
Thinking now about your child being physically active at preschool/childcare.. . .  
 Do you feel that the teacher/carer is supportive of the children being active? 
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 Are the facilities appropriate and adequate for children to be physically active at 
preschool/ childcare? Were the outdoor/physical activity facilities a factor when you 
decided on which centre your child would attend? 
 Do you feel that there are adequate opportunities for physical activity during your 
child’s stay at preschool/childcare each day? 
 Do you feel that your child has enough physical activity during their stay at 
preschool/childcare to last them for the whole day, or do you think that they need 
more activity outside of preschool/ childcare? (prompt: park visits, organised activities) 
 
Neighbourhood physical environment 
Thinking now about your child being physically active outside, for instance in a 
backyard, out the front of a house or in the street, or at some sort of outdoor open 
space like a park or playground. . .  
 What outside places does your child use to be physically active? (prompt: park, home 
street, backyard) 
 What things do you think would help your child to be more physically active outside? 
(prompt: more/ better/ closer facilities, better yard, more child friendly 
neighbourhood, friends/companions for child to play with) 
 Thinking about these places, what things are important to your child being physically 
active there? (prompt: location & safety of equipment, affordability) 
 Thinking about your neighbourhood, what concerns do you have about your child 
being physically active in your neighbourhood? (prompt: crime/safety, traffic, problems 
with facilities) 
 What things would you like to see in your neighbourhood to help your child to be more 
physically active? 
 
 
Is there anything else that you would like to share with the group about your child’s 
physical activity? 
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Family Questionnaire
 
Some questions about your child 
 
1. What is the date of birth of the child in this study (that is, your child aged 3 to 5 
years) 
 
(day/month/year) _________/_________/_________ 
 
2. What is your child’s sex? (please tick one)  
 1 Male 
 2 Female 
 
3. What is your relationship to the child involved in this study? (please tick one box) 
1 Mother 2 Father 
3 Stepmother 4 Stepfather 
5 Grandparent 6 Guardian 
7 Other (please specify): _______________________  
4. Which of the following best describes your child’s living arrangements? (please 
tick one box) 
 
My child lives with me: 
 1 All or most of the time 
 2 About half of the time 
 3 Less than half of the time 
 
5. How many other children aged under 18 years currently live in your house? 
(NOT including the child in this study) 
 
Write the number here:  _________ 
 
Some questions about you 
6. How old are you? _______ years 
 
7. What is your sex? (please tick one)  
 1 Male 
 2 Female 
 
8. What country were you born in? (please tick one) 
 1 Australia 
 2 Other (please specify) _______________________ 
 
9. What is the main language you speak at home? (please tick one) 
 1 English 
 2 Other (please specify) _______________________ 
 
10. What is your highest level of education? (please tick one only) 
 1 Never attended school  
 2 Primary school 
 3 Some high school 
 4 Completed high school 
 5 Technical or trade school certificate/apprenticeship 
 6 University or tertiary qualification 
Appendix B.4: Qualitative Study – Participant demographic survey 
11. What is your current employment status? (please tick one)  
  1 Employed full time  
 2 Employed part time 
 3 Home-duties full time 
 4 A student 
 5 Retired 
 6 Unemployed 
 7 Other (please state) _____________________________ 
 
12. What is your usual occupation? (even if you are not currently employed, please write down 
your usual occupation)  
__________________________________________________________ 
 
13. What is your current marital status?  
 1 Married 2 De facto/living together 
 3 Separated  4 Divorced 
 5 Widowed 6 Never married 
 
14. Do you or your partner have a Health Care Card or Pension Card (from 
Centrelink)?  
 1 yes 
 2 no 
 
15. What is your home postcode? __ __ __ __ 
 
 
Some questions about your partner (please skip this section if you don’t have a partner) 
 
16. How old is your partner? ________ years 
 
17. What country was your partner born in? (please tick one) 
 1 Australia 
 2 Other (please specify) _______________________ 
  
18. What is your partner’s highest level of education? (please tick one only) 
 1 Never attended school  
 2 Primary school 
 3 Some high school 
 4 Completed high school 
 5 Technical or trade school certificate/apprenticeship 
 6 University or tertiary qualification 
 
19. What is your partner’s current employment status? (please tick one)  
  1 Employed full time  
 2 Employed part time 
 3 Home-duties full time 
 4 A student 
 5 Retired 
 6 Unemployed 
 7 Other (please state) _____________________________ 
 
20. What is your partner’s usual occupation? (even if your partner is not currently employed, 
please write down their usual occupation)  
__________________________________________________________ 
 
Thank you for your time      - 
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Coding frame for focus group transcripts 
Theme (code) Sub-theme Topic Code 
Meaning (M) 1. Structured
2. Time outside 
3. Whole body movement 
4. General movement 
5. Not sitting/TV/computer 
M1
M2
M3
M4
M5
Child
fundamentals 
(CF)
1. Sex 
2. Maturity/development/level of 
responsibility 
3. Personality
4. Child directed/requested 
5. Naturally active 
6. Energy balance 
7. Children as helpers 
8. Competitive 
9. Child demands/needs 
CF1 
CF2 
CF3 
CF4 
CF5 
CF6 
CF7 
CF8 
CF9 
Parent power 
(PP)
1. Child-focussed
factors – family 
activities
1. Familial interaction 
2. Parent involvement 
3. Parent proximity 
4. Dancing to music/DVD 
5. Father role 
6. Supervision
7. Time management to incorporate PA into 
day
8. Family holidays 
PP1.1 
PP1.2 
PP1.3 
PP1.4 
PP1.5 
PP1.6 
PP1.7 
PP1.8 
2. Child-focussed
factors – logistic 
support
1. Structured activities (swim, Gymbaroo, 
team sports, dance) 
2. Time management 
3. Budgeting
4. Active entertainment opportunities 
5. Planning and organizing 
6. Providing toys and equipment  
7. Choices about family home 
PP2.1 
PP2.2 
PP2.3 
PP2.4 
PP2.5 
PP2.6 
PP2.7 
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Theme (code) Sub-theme Topic Code 
3. Child-focused
factors – regulation 
1. Guide child to appropriate behaviours 
2. Prevention of accidents/injuries 
3. Maintaining balance/calmness in child 
and home
4. Encourage appropriate ways to be active 
(eg use of equipment) 
5. Limit sedentary behaviours 
(TV/Computer)
6. Not purchase e-games 
7. Protect material possessions 
8. Protect child – wear PPE/safe use of 
equipment 
9. Constrain activity inside 
10. Contain children in “fortress” 
11. Protect from stranger danger 
12. Protect from traffic 
PP3.1 
PP3.2 
PP3.3 
PP3.4 
PP3.5 
PP3.6 
PP3.7 
PP3.8 
PP3.9 
PP3.10 
PP3.11 
PP3.12 
4. Parent-focused
factors – parental PA 
1. Role modelling PP4.1 
5. Parent-focused
factors – demands 
on parents 
1. Work/father’s work 
2. Finances – Children active with no-cost 
options 
3. Time
4. Housework
5. Provide for other children 
6. Parent tiredness/ level of energy – 
extended work hours, care for other 
children, too many demands 
7. Mothers push selves to provide 
opportunities for children even in face of 
not meeting own physical needs 
PP5.1 
PP5.2 
PP5.3 
PP5.4 
PP5.5 
PP5.6 
PP5.7 
6. Parent-focused
factors – parental 
intrinsic interests 
1. Fear for child safety (stranger danger, 
injuries, traffic accidents, safe play 
environment, not as safe as own 
childhood) 
2. Social interaction for parents  
3. Variety for parents 
4. Children do activities parents like 
5. Time-out from children 
6. Perceived importance of swim lessons 
PP6.1 
PP6.2 
PP6.3 
PP6.4 
PP6.5 
PP6.6 
Interactions with 
other people 
(OP) 
1. Companionship 1. Other children – Siblings (support & 
constrain); Cousins; Peers; 
Neighbourhood
2. Other adults – Uncles; Grandparents; 
Parents friends 
3. Organize activities/social gathering with 
others with children 
OP1.1
OP1.2
OP1.3
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Theme (code) Sub-theme Topic Code 
2. Teachers 1. Skill building (gross motor skills, 
sport/game skills) 
2. Provide info about appropriate behaviours 
OP2.1
OP2.2
Places and 
things (PT) 
1. Home physical 
environment 
1. Yard size 
2. Time outside 
3. Toys/equipment; Variety of equipment 
4. Inside activities 
5. Outside activities 
6. TV – little concern of too much; as 
babysitter; as parent time-out; shows as 
role models 
PT1.1 
PT1.2 
PT1.3 
PT1.4 
PT1.5 
PT1.6 
2. Places to go 1. Free locations (parks, playgrounds, 
neighbourhood streets, beaches, forests) 
2. Cost-incurred locations (indoor play 
centres, bowling, shopping centres, 
restaurants with play areas, specialist 
facilities) 
3. Proximal locations 
4. Distant locations 
5. Others’ homes 
PT2.1 
PT2.2 
PT2.3 
PT2.4 
PT2.5 
3. Factors
influencing choice 
1. Availability/accessibility 
2. Play equipment appropriate (age, variety, 
safety)
3. Infrastructure (fences, seating, shade, 
toilets)
4. Stranger danger 
5. Traffic
6. Aesthetics & incivilities (syringes, dogs, 
dog droppings, long grass, litter, 
vandalism)
7. Frequency of use by others 
PT3.1 
PT3.2 
PT3.3 
PT3.4 
PT3.5 
PT3.6 
PT3.7 
4. Preschool/
childcare centre 
1. Facilities (available, accessible, outdoor 
space/equipment, factor in decision) 
2. Amount of PA while at centre (enough, 
not enough) 
3. Teacher ability to provide PA 
opportunities  
PT4.1 
PT4.2 
PT4.3 
5. Weather 1. Extreme weather (too hot/high UV, too 
wet)
2. Daylight savings 
PT5.1 
PT5.2 
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Appendix C.1: HAPPY Study – centre plain language statement and consent form 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
ȱ
DearȱDirector/CentreȱManagerȱ
ȱ
Re:ȱTheȱHealthyȱActiveȱPreschoolȱYearsȱ(HAPPY)ȱStudyȱ
ȱ
ResearchersȱatȱDeakinȱUniversityȱareȱexaminingȱpreschoolȱchildren’sȱ
physicalȱactivityȱbehavioursȱandȱinfluencesȱonȱthoseȱbehaviours.ȱ
Participatingȱinȱregularȱphysicalȱactivityȱisȱimportantȱforȱchildren’sȱhealth.ȱ
However,ȱmanyȱAustralianȱchildrenȱareȱnotȱasȱactiveȱasȱtheyȱshouldȱbeȱ
withȱalmostȱ1ȱinȱ5ȱchildrenȱcurrentlyȱoverweightȱorȱobese.ȱThisȱresearchȱisȱ
beingȱconductedȱbyȱMsȱTrinaȱHinkleyȱ(PhDȱcandidate),ȱProfȱDavidȱ
Crawford,ȱDrȱJoȱSalmon,ȱDrȱKylieȱHeskethȱandȱDrȱTonyȱOkely.ȱThisȱ
researchȱwillȱcontributeȱtowardsȱTrinaȱHinkleyȱachievingȱherȱPhDȱ
qualification.ȱ
Forȱsomeȱchildrenȱitȱisȱhardȱtoȱfindȱopportunitiesȱtoȱbeȱactive.ȱTheyȱmayȱ
notȱhaveȱspaceȱinȱtheirȱbackyardȱtoȱbeȱactiveȱorȱtheirȱfamiliesȱmayȱhaveȱ
manyȱpressuresȱonȱtheirȱtime.ȱPreschoolȱandȱchildcareȱcentresȱmayȱalsoȱ
varyȱinȱtheirȱfacilitiesȱandȱpoliciesȱsupportingȱchildren’sȱopportunitiesȱtoȱ
beȱphysicallyȱactive.ȱWeȱhopeȱtoȱlearnȱmoreȱaboutȱpreschoolȱchildren’sȱ
physicalȱactivityȱandȱtheȱmainȱissuesȱfamiliesȱandȱpreschoolȱandȱchildcareȱ
centresȱfaceȱwithȱensuringȱchildrenȱareȱsufficientlyȱactiveȱforȱtheirȱhealth.ȱ
Thisȱinformationȱisȱimportantȱasȱitȱwillȱhelpȱusȱunderstandȱinfluencesȱonȱ
preschoolȱchildren’sȱphysicalȱactivityȱandȱhowȱweȱcanȱassistȱandȱinformȱ
relevantȱauthoritiesȱtoȱprovideȱthemȱwithȱmoreȱopportunitiesȱtoȱbeȱ
physicallyȱactive.ȱ
Weȱareȱaskingȱyourȱpermissionȱtoȱrecruitȱparentsȱandȱchildrenȱfromȱyourȱ
centreȱtoȱbeȱinvolvedȱinȱthisȱimportantȱresearchȱstudy.ȱWeȱwouldȱlikeȱ
childrenȱagedȱthreeȱtoȱfiveȱyears,ȱwhoȱhaveȱnotȱyetȱcommencedȱschool,ȱ
andȱtheirȱparentsȱtoȱparticipate.ȱThisȱstudyȱwillȱinvolveȱparentsȱ
completingȱaȱquestionnaireȱaboutȱtheirȱchild’sȱphysicalȱactivity.ȱChildrenȱ
willȱbeȱweighedȱandȱtheirȱheightȱmeasuredȱandȱweȱwillȱassessȱtheirȱ
physicalȱactivityȱwithȱanȱaccelerometerȱ(aȱsmallȱdeviceȱtheȱsizeȱofȱaȱ
matchboxȱwornȱonȱaȱbeltȱaroundȱtheȱwaistȱwhichȱmeasuresȱmovement).ȱ
Weȱwillȱprovideȱandȱdistributeȱprintedȱinformationȱtoȱparentsȱofȱchildrenȱ
atȱyourȱcentre.ȱȱ
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Weȱwouldȱalsoȱlikeȱtoȱinviteȱyouȱandȱyourȱstaffȱtoȱcompleteȱaȱshortȱ
questionnaireȱandȱforȱoneȱofȱyourȱstaffȱtoȱassistȱourȱresearchȱteamȱtoȱ
conductȱanȱauditȱofȱbothȱyourȱpreschoolȱfacilitiesȱ(forȱinstance,ȱplayȱareasȱ
andȱequipment)ȱandȱtheȱtypesȱofȱpoliciesȱyouȱhaveȱinȱplaceȱthatȱmightȱ
supportȱchildren’sȱphysicalȱactivityȱatȱtheȱcentre.ȱTheȱstaffȱquestionnaireȱ
shouldȱtakeȱlessȱthanȱ10ȱminutesȱtoȱcomplete,ȱandȱweȱestimateȱthatȱtheȱ
facilityȱandȱpolicyȱauditȱshouldȱtakeȱnoȱmoreȱthanȱ30ȱminutesȱtoȱcomplete.ȱ
Questionsȱinȱtheȱsurveysȱinȱthisȱstudyȱgenerallyȱaskȱaboutȱfactorsȱthatȱ
contributeȱtoȱchildren’sȱphysicalȱactivity.ȱAllȱresponsesȱwillȱremainȱstrictlyȱ
confidentialȱandȱnoȱindividualȱorȱcentreȱwillȱbeȱidentifiedȱinȱanyȱreportsȱ
orȱfindingsȱthatȱresultȱfromȱthisȱstudy.ȱParticipationȱisȱcompletelyȱ
voluntaryȱandȱparticipantsȱwillȱbeȱfreeȱtoȱwithdrawȱfromȱtheȱstudyȱatȱanyȱ
time.ȱTheȱmeasurementȱsessionȱandȱauditȱwillȱbeȱconductedȱatȱaȱtimeȱthatȱ
isȱconvenientȱtoȱyourȱcentreȱtoȱminimiseȱanyȱdisturbanceȱtoȱyourȱnormalȱ
activities.ȱThisȱstudyȱwillȱtakeȱplaceȱfromȱAugustȱ2008ȱ–ȱNovemberȱ2008.ȱȱ
Weȱdoȱnotȱrequireȱanyȱclassroom/sessionȱtime.ȱWeȱwouldȱlikeȱtoȱaskȱforȱ
theȱopportunityȱtoȱdistributeȱinformationȱaboutȱtheȱstudy,ȱandȱanȱ
invitationȱtoȱparticipate,ȱtoȱparents,ȱorȱotherȱmethodsȱofȱcommunicationȱtoȱ
assistȱrecruitmentȱthatȱyouȱbelieveȱareȱappropriate,ȱandȱuseȱofȱanȱareaȱtoȱ
conductȱtheȱmeasurementȱsession,ȱasȱwellȱasȱstaffȱassistanceȱtoȱcompleteȱ
theȱaudit.ȱAllȱourȱstaffȱareȱtrained,ȱundergoȱWorkingȱwithȱChildrenȱandȱ
PoliceȱChecks,ȱandȱcarryȱidentificationȱwithȱthem.ȱ
Ifȱyouȱhaveȱanyȱqueriesȱorȱwouldȱlikeȱmoreȱinformationȱpleaseȱcontactȱ
TrinaȱHinkleyȱonȱ9251ȱ7262.ȱAȱresearcherȱfromȱtheȱUniversityȱwillȱcontactȱ
youȱinȱtheȱcomingȱweekȱtoȱdiscussȱthisȱstudyȱfurther.ȱ
Yoursȱsincerelyȱ
ȱ
TrinaȱHinkleyȱ
PhDȱCandidateȱ
ȱ
Should you have any concerns about the conduct of this research project, please contact the 
Secretary, Deakin University Human Research Ethics Committee, Research Services, Deakin 
University, 221 Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 
9251 7123) E-mail: research-ethics@deakin.edu.au Please quote project no. EC 291-2007 
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ȱ
CENTREȱCONSENTȱFORMȱȱ
TheȱHealthyȱActiveȱPreschoolȱYearsȱ(HAPPY)ȱStudyȱ
ȱ
I,ȱ_____________________________________________________________________________ȱ
ȱ ȱ (name)ȱ
ȱ
HerebyȱconsentȱtoȱbeȱaȱsubjectȱofȱaȱhumanȱresearchȱstudyȱtoȱbeȱundertakenȱbyȱMsȱTrinaȱ
Hinkley,ȱProfȱDavidȱCrawford,ȱDrȱJoȱSalmon,ȱDrȱKylieȱHeskethȱandȱDrȱTonyȱOkely.ȱIȱ
understandȱthatȱtheȱpurposeȱofȱtheȱresearchȱisȱtoȱgainȱinsightȱintoȱtheȱinfluencesȱonȱ
preschoolȱchildren’sȱphysicalȱactivityȱbehaviours.ȱȱ
ȱ
IȱunderstandȱthatȱIȱwillȱalsoȱbeȱaskedȱtoȱcompleteȱaȱsurveyȱthatȱwillȱtakeȱlessȱthanȱ10ȱ
minutes,ȱandȱthatȱIȱwillȱbeȱaskedȱtoȱassist,ȱorȱtoȱhaveȱaȱstaffȱmemberȱassist,ȱaȱresearchȱ
teamȱmemberȱtoȱcompleteȱanȱauditȱofȱtheȱphysicalȱenvironmentȱandȱpoliciesȱatȱtheȱcentreȱ
whichȱwillȱtakeȱlessȱthanȱ30ȱminutes.ȱIȱunderstandȱthatȱIȱwillȱbeȱsentȱaȱbriefȱsummaryȱofȱ
theȱmainȱfindingsȱatȱtheȱendȱofȱtheȱstudyȱifȱIȱwish.ȱ
ȱ
Pleaseȱtickȱoneȱboxȱbelow:ȱ
 Pleaseȱdoȱnotȱsendȱmeȱaȱsummaryȱofȱtheȱmainȱfindingsȱfromȱtheȱstudy.ȱ
 Pleaseȱsendȱmeȱaȱsummaryȱofȱtheȱmainȱfindingsȱfromȱtheȱstudy.ȱ(Pleaseȱ
ensureȱyouȱhaveȱincludedȱyourȱfullȱpostalȱaddressȱbelowȱwhereȱyouȱwouldȱlikeȱtheȱ
summaryȱsent.ȱIfȱyouȱnominateȱanȱaddressȱotherȱthanȱthatȱofȱtheȱPreschoolȱCentre,ȱ
yourȱaddressȱwillȱnotȱbeȱusedȱforȱanyȱpurposeȱotherȱthanȱsendingȱyouȱaȱsummaryȱofȱ
theȱmainȱfindingsȱofȱthisȱresearch.)ȱ
Fullȱpostalȱaddressȱ
____________________________________________________________________________ȱ
____________________________________________________________________________ȱ
Iȱacknowledgeȱ
ȱ
1. Thatȱtheȱaims,ȱmethods,ȱandȱanticipatedȱbenefits,ȱandȱpossibleȱrisks/hazardsȱofȱ
theȱresearchȱstudyȱhaveȱbeenȱexplainedȱtoȱme.ȱ
2. ThatȱIȱvoluntarilyȱandȱfreelyȱgiveȱmyȱconsentȱtoȱmyȱparticipationȱinȱsuchȱaȱ
researchȱstudy.ȱ
3. ThatȱIȱunderstandȱthatȱaggregated/combinedȱresultsȱwillȱbeȱusedȱforȱresearchȱ
purposesȱandȱmayȱbeȱreportedȱinȱscientificȱandȱacademicȱjournals.ȱ
4. Thatȱindividualȱresultsȱwillȱnotȱbeȱreleasedȱtoȱanyȱpersonȱexceptȱatȱmyȱrequestȱ
andȱonȱmyȱauthorisation.ȱ
5. ThatȱIȱamȱfreeȱtoȱwithdrawȱmyȱconsentȱatȱanyȱtimeȱduringȱtheȱstudy,ȱinȱwhichȱ
eventȱmyȱparticipationȱinȱtheȱresearchȱstudyȱwillȱimmediatelyȱcease.ȱ
ȱ
Signature:ȱȱ______________________________________________ȱȱDate:ȱȱ_______________ȱ
ȱ
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School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
ȱ
DearȱParentȱ
ȱ
Re:ȱTheȱHealthyȱActiveȱPreschoolȱYearsȱ(HAPPY)ȱStudyȱ
ȱ
Weȱwouldȱlikeȱtoȱinviteȱyouȱtoȱbeȱpartȱofȱourȱstudyȱaboutȱpreschoolȱ
children’sȱphysicalȱactivity.ȱWeȱareȱinvestigatingȱhowȱphysicallyȱactiveȱ
preschoolȱchildrenȱare,ȱandȱtheȱthingsȱthatȱinfluenceȱtheirȱactivity.ȱWe 
want to know what you and other parents think! Thisȱstudyȱwillȱhelpȱ
usȱtoȱdevelopȱaȱbetterȱunderstandingȱofȱpreschoolȱchildren’sȱphysicalȱ
activity.ȱItȱisȱbeingȱconductedȱbyȱMsȱTrinaȱHinkleyȱ(PhDȱcandidate),ȱProfȱ
DavidȱCrawford,ȱDrȱJoȱSalmon,ȱDrȱKylieȱHeskethȱandȱDrȱTonyȱOkely.ȱ
ThisȱresearchȱwillȱcontributeȱtowardsȱTrinaȱHinkleyȱachievingȱherȱPhDȱ
qualification.ȱ
Weȱwouldȱlikeȱyourȱhelp.ȱWeȱareȱaskingȱyouȱtoȱcompleteȱaȱsurveyȱaboutȱ
theȱtypesȱofȱthingsȱthatȱmightȱinfluenceȱtheȱphysicalȱactivityȱofȱyourȱ3ȱ–ȱ5ȱ
yearȱoldȱchild.ȱTheȱsurveyȱcoversȱthingsȱlike:ȱ
x informationȱaboutȱyouȱandȱyourȱchild,ȱincludingȱage,ȱsex,ȱandȱ
education;ȱȱ
x homeȱphysicalȱenvironment,ȱincludingȱyardȱspace,ȱtoysȱandȱ
equipment;ȱ
x neighbourhoodȱenvironment,ȱincludingȱparksȱandȱplaygrounds;ȱ
x family/peerȱsupportȱandȱencouragement,ȱincludingȱextendedȱ
familyȱandȱfriends;ȱ
x someȱofȱtheȱthingsȱyouȱdo,ȱincludingȱwork,ȱhousework,ȱandȱ
physicalȱactivity;ȱ
x rulesȱandȱconcerns;ȱ
x theȱtimeȱyourȱchildȱspendsȱwatchingȱTVȱandȱplayingȱelectronicȱ
games;ȱandȱ
x theȱtimeȱyourȱchildȱspendsȱoutdoors,ȱbothȱatȱhomeȱandȱinȱotherȱ
outdoorȱplayȱspaces.ȱ
Weȱwouldȱalsoȱlikeȱyourȱpermissionȱtoȱweighȱandȱmeasureȱyourȱchild’sȱ
height,ȱandȱtoȱfitȱanȱactivityȱmonitorȱtoȱhim/her.ȱActivityȱmonitorsȱareȱ
smallȱelectronicȱdevices,ȱaboutȱtheȱsizeȱofȱaȱmatchbox,ȱwhichȱareȱwornȱonȱ
aȱbeltȱaroundȱtheȱwaist.ȱTheyȱhelpȱusȱtoȱmeasureȱandȱunderstandȱ
children’sȱlevelsȱandȱpatternsȱofȱphysicalȱactivity.ȱThereȱisȱaȱsmallȱactivityȱ
recordȱwhichȱaccompaniesȱtheȱactivityȱmonitorȱweȱwouldȱlikeȱyouȱtoȱ
completeȱduringȱtheȱtimeȱyourȱchildȱisȱwearingȱit.ȱTheȱactivityȱrecordȱisȱaȱ
placeȱforȱyouȱtoȱrecordȱtimesȱyourȱchildȱmightȱtakeȱtheȱmonitorȱoffȱ(e.g.ȱ
forȱsleepingȱorȱbathing).ȱThereȱwillȱalsoȱbeȱaȱspaceȱforȱyouȱtoȱrecordȱtheȱ
timesȱyourȱchildȱisȱatȱpreschoolȱorȱchildcare.ȱYouȱwillȱgetȱaȱrecordȱofȱyourȱ
child’sȱweightȱandȱheightȱafterȱtheyȱhaveȱbeenȱmeasured,ȱandȱaȱreportȱonȱ
theirȱactivityȱlevelȱafterȱtheyȱhaveȱwornȱtheȱactivityȱmonitorȱandȱitȱhasȱ
beenȱreturnedȱtoȱus.ȱAllȱourȱstaffȱareȱtrained,ȱundergoȱWorkingȱwithȱ
ChildrenȱandȱPoliceȱChecks,ȱandȱcarryȱidentificationȱwithȱthem.ȱ
Allȱinformationȱwillȱremainȱcompletelyȱconfidentialȱandȱanonymousȱandȱ
willȱbeȱusedȱforȱresearchȱpurposesȱonly.ȱTheȱinformationȱyouȱprovideȱwillȱ
beȱstoredȱsecurelyȱforȱaȱperiodȱofȱsixȱyearsȱatȱDeakinȱUniversityȱandȱthenȱ
destroyed.ȱOnlyȱthoseȱresearchersȱworkingȱonȱtheȱstudyȱwillȱhaveȱaccessȱ
toȱtheȱdata,ȱandȱidentifiableȱconsentȱformsȱwillȱbeȱstoredȱseparatelyȱtoȱallȱ
otherȱdataȱcollected.ȱThisȱisȱanȱimportantȱresearchȱstudy;ȱhoweverȱyouȱareȱ
underȱnoȱobligationȱtoȱtakeȱpart.ȱIfȱyouȱdoȱagreeȱtoȱparticipate,ȱyouȱareȱ
freeȱtoȱwithdrawȱatȱanyȱtime.ȱAtȱtheȱendȱofȱtheȱstudy,ȱweȱwillȱsendȱyouȱaȱ
shortȱsummaryȱofȱtheȱoverallȱfindingsȱifȱyouȱwouldȱlikeȱtoȱreceiveȱit.ȱ
If you are happy to take part, please complete the attached consent 
form and return it in the box at [centre] by [date].ȱPleaseȱincludeȱ
yourȱcontactȱphoneȱnumbersȱandȱemailȱaddress,ȱsoȱweȱmayȱinformȱyouȱofȱ
theȱdateȱweȱwillȱbeȱvisitingȱtheȱcentreȱtoȱweighȱandȱmeasureȱyourȱchildȱ
andȱforȱfollowȬupȱonȱreturnȱofȱtheȱsurveyȱandȱactivityȱmonitorȱifȱ
necessary.ȱInȱrecognitionȱofȱyourȱcontribution,ȱyouȱwillȱreceiveȱaȱsmallȱ
gift.ȱ
Ifȱyouȱhaveȱanyȱquestionsȱregardingȱthisȱstudy,ȱorȱanyȱconcernsȱarisingȱasȱ
aȱresultȱofȱparticipatingȱinȱthisȱstudy,ȱpleaseȱfeelȱfreeȱtoȱcontactȱTrinaȱbyȱ
phoningȱ9251ȱ7262.ȱȱ
ȱ
Yoursȱsincerelyȱ
ȱ
TrinaȱHinkleyȱ
PhDȱCandidateȱ
Should you have any concerns about the conduct of this research project, please contact the 
Secretary, Deakin University Human Research Ethics Committee, Research Services, Deakin 
University, 221 Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 
9251 7123) E-mail: research-ethics@deakin.edu.au. Please quote project no. EC 291-2007
Appendix C.2: HAPPY Study – parent plain language statement and consent form 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
I,ȱ
_______________________________________________________________________ȱ
ȱ ȱ (pleaseȱwriteȱyourȱfullȱname)ȱ
ȱ
Herebyȱconsentȱforȱmyselfȱandȱmyȱchildȱtoȱbeȱpartȱofȱaȱhumanȱresearchȱstudyȱtoȱ
beȱundertakenȱbyȱMsȱTrinaȱHinkley,ȱProfȱDavidȱCrawford,ȱAssocȱProfȱJoȱ
Salmon,ȱDrȱKylieȱHeskethȱandȱDrȱTonyȱOkely.ȱIȱunderstandȱthatȱtheȱpurposeȱofȱ
theȱresearchȱisȱtoȱgainȱinsightȱintoȱtheȱinfluencesȱonȱpreschoolȱchildren’sȱphysicalȱ
activityȱbehaviours.ȱȱ
ȱ
IȱunderstandȱthatȱIȱwillȱalsoȱbeȱaskedȱtoȱcompleteȱaȱsurveyȱthatȱwillȱtakeȱaboutȱ30ȱ
minutes,ȱandȱthatȱmyȱchildȱwillȱbeȱweighedȱandȱmeasuredȱandȱfittedȱwithȱanȱ
activityȱmonitor.ȱIȱunderstandȱthatȱIȱwillȱbeȱsentȱaȱbriefȱsummaryȱofȱtheȱmainȱ
findingsȱatȱtheȱendȱofȱtheȱstudyȱifȱIȱwish.ȱ
ȱ
Fullȱpostalȱaddressȱ
________________________________________________________________________ȱ
_____________________________________________________Postcode:ȱ___________ȱ
Soȱthatȱweȱmayȱinformȱyouȱwhenȱourȱvisitȱtoȱtheȱcentreȱtoȱweighȱandȱmeasureȱyourȱ
childȱwillȱbe,ȱpleaseȱprovideȱyourȱcontactȱdetails.ȱ
Ph:ȱȱ___________________________ȱ Mobile:ȱ________________________________ȱ
Email:ȱȱ_____________________________@_________________________________________ȱ
Pleaseȱwriteȱyourȱchild’sȱfullȱname:ȱ_______________________________________________ȱ
Soȱthatȱweȱcanȱplanȱourȱvisitȱonȱaȱdayȱwhenȱyourȱchildȱattendsȱtheȱcentre,ȱpleaseȱ
tellȱusȱwhichȱdaysȱandȱtimesȱyourȱchildȱisȱusuallyȱthere:ȱ(Pleaseȱtickȱasȱmanyȱdaysȱ
asȱapplyȱandȱwriteȱtheȱtimeȱyourȱpreschoolȱchildȱarrivesȱatȱtheȱcentreȱandȱtheȱtimeȱhe/sheȱ
leavesȱonȱeachȱdayȱofȱattendance)ȱ
Dayȱofȱattendanceȱ Startȱtimeȱ Finishȱtimeȱ
1ȱ Mondayȱ ______________________ȱ ______________________ȱ
2ȱ Tuesdayȱ ______________________ȱ ______________________ȱ
3ȱ Wednesdayȱ ______________________ȱ ______________________ȱ
4ȱ Thursdayȱȱ ______________________ȱ ______________________ȱ
5ȱ Fridayȱȱ ______________________ȱ ______________________ȱ
Pleaseȱturnȱoverȱtoȱcompleteȱtheȱform.ȱ
ȱ
Pleaseȱtickȱoneȱboxȱbelow:ȱ
 Pleaseȱdoȱnotȱsendȱmeȱaȱsummaryȱofȱtheȱmainȱfindingsȱfromȱtheȱ
study.ȱ
 Pleaseȱsendȱmeȱaȱsummaryȱofȱtheȱmainȱfindingsȱfromȱtheȱstudy.ȱ
(Pleaseȱensureȱyouȱhaveȱincludedȱyourȱfullȱpostalȱaddressȱbelowȱwhereȱyouȱ
wouldȱlikeȱtheȱsummaryȱsent.ȱYourȱaddressȱwillȱnotȱbeȱusedȱforȱanyȱpurposeȱ
otherȱthanȱsendingȱyouȱaȱsummaryȱofȱtheȱmainȱfindingsȱofȱthisȱresearch.)ȱ
Iȱacknowledgeȱ
ȱ
1. Thatȱtheȱaims,ȱmethods,ȱandȱanticipatedȱbenefits,ȱandȱpossibleȱ
risks/hazardsȱofȱtheȱresearchȱstudyȱhaveȱbeenȱexplainedȱtoȱme.ȱ
2. ThatȱIȱvoluntarilyȱandȱfreelyȱgiveȱmyȱconsentȱtoȱmyȱparticipationȱinȱsuchȱ
aȱresearchȱstudy.ȱ
3. ThatȱIȱunderstandȱthatȱaggregated/combinedȱresultsȱwillȱbeȱusedȱforȱ
researchȱpurposesȱandȱmayȱbeȱreportedȱinȱscientificȱandȱacademicȱ
journals.ȱ
4. Thatȱindividualȱresultsȱwillȱnotȱbeȱreleasedȱtoȱanyȱpersonȱexceptȱatȱmyȱ
requestȱandȱonȱmyȱauthorisation.ȱ
5. ThatȱIȱamȱfreeȱtoȱwithdrawȱmyȱconsentȱatȱanyȱtimeȱduringȱtheȱstudy,ȱinȱ
whichȱeventȱmyȱparticipationȱinȱtheȱresearchȱstudyȱwillȱimmediatelyȱ
cease.ȱ
ȱ
ȱ
Signature:ȱȱ_____________________________________ȱȱDate:ȱȱ__________________ȱ
ȱ
ȱ
Appendix C.3: HAPPY Study – parent survey pack contents 
Parent survey pack contents: 
x Parent survey (see Appendix D) 
x Activity Record Sheet (to record activities undertaken when the child did not 
wear the accelerometer as well as the child’s attendance at the participating 
preschool/childcare centre during accelerometer recording time) 
x Height and weight card with their child’s name, height and weight recorded 
x An information sheet about caring for the accelerometer 
x An envelope for return of the survey and Activity Record Sheet (not 
included in Appendix) 

Appendix C.3: HAPPY Study – Activity Record Sheet 
  
ID No:______________ 
Healthy active preschool years 
study
If you REMOVE your monitor 
during the daytime for ANY 
reason, please record your activity 
(over page) 
Activity record sheet 
 
 
Instructions 
 
If you need to remove your preschool child’s activity monitor 
during the day for any reason (e.g., swimming) FOR MORE THAN 
10 MINS, we need to know what your preschool child was doing 
during that time.  Please write WHAT your preschool child was 
doing (e.g., having a shower), WHEN he/she did it (eg, 7.30 am) 
and for HOW LONG (eg, 10 minutes). 
If you have any questions about the activity monitor or this 
form, please call 9251 7262. 
Appendix C.3: HAPPY Study – Activity Record Sheet 
Attendance at childcare/preschool 
Please tell us which days and times your child was at the 
preschool or childcare centre where their activity monitor was 
fitted. This might be different from any other week, for instance, 
if your child was sick or you had other activities to do. Your 
child may attend preschool and childcare: please just include the 
centre they were fitted at in the space below. 
 
Day of attendance Start time Finish time 
e.g.  ___Monday________ __9.15am____ ____12.15pm__ 
 
 
______________________ ___________ _____________ 
 
______________________ ___________ _____________ 
 
______________________ ___________ _____________ 
 
______________________ ___________ _____________ 
 
______________________ ___________ _____________ 
 
Date What were you doing? Time started Duration      
(mins) 
Eg:  28/9 Swimming 4.30 pm 45 minutes 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
Appendix C.3: HAPPY Study – Height and weight card 
 
 
 
 
 
 
 
 
 
 
 
Healthy 
active 
preschool 
years 
study 
Height & weight card 
Name: ……………………… 
Date: ……………………….. 
Height: …………………….. 
Weight: …………………….

Appendix C.3: HAPPY Study – Accelerometer care statement 
The Healthy Active Preschool Years Study 
Dear Parent, 
As arranged, the Deakin field staff visited your child’s preschool/childcare 
centre today to fit him/her with an activity monitor and/or measure 
his/her height & weight.  Could you please make sure your child wears 
the activity monitor for one week (care instructions are provided below). 
If your child needs to remove the activity monitor during the day for any 
reason (e.g. swimming), could you please complete the attached record 
sheet (so that we know what your child was doing during that time). 
Please make sure your child is wearing the monitor to the preschool/ 
childcare centre where it was fitted on ______        __________ . Please 
also send the activity record sheet and your completed survey in the 
envelope provided with your child on that day for collection by our staff.  
ACTIVITY MONITOR CARE AND INSTRUCTIONS 
x Please make sure your child wears his/her activity monitor every 
day.
x The activity monitor can be worn under or over his/her clothes. 
x Wear the activity monitor on the black belt at the right hip during 
waking hours only.  
x Place the activity monitor in the same position on his/her hip each 
day.  
x Place the activity monitor with the sticker towards the bottom of the 
box & so it is smiling the right way for other people looking at it. 
x DO NOT SUBMERGE IN WATER (shower, swimming, spa). 
x Take off the activity monitor before going to bed. 
x DO NOT UNSCREW THE COVER. There are no switches or 
counters; all your movements are recorded using a single cell 
battery. 
PLEASE REMEMBER THIS EQUIPMENT IS  
VALUABLE AND EXPENSIVE TO REPLACE 
Enquiries:  9251 7262 

Appendix C.4: HAPPY Study – Data collection procedure manual 
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1 Staff 
Chiefȱinvestigatorsȱ ProfȱDavidȱCrawfordȱȱ
AssȱProfȱJoȱSalmonȱ
DrȱKylieȱHeskethȱ
DrȱTonyȱOkelyȱ(UniversityȱofȱWollongong)ȱ
MsȱTrinaȱHinkleyȱ
ProjectȱManagerȱ MsȱTrinaȱHinkleyȱ
P:ȱ9251ȱ7262ȱ
M:ȱ0403ȱ045ȱ173ȱ
E:ȱthin@deakin.edu.auȱ
ȱ
ProjectȱAdminȱ MrsȱLizȱRawsonȱ
P:ȱ9251ȱ7247ȱ
E:ȱrawson@deakin.edu.auȱ
ȱ
ȱ ȱ
ȱ ȱ
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2 Overview of the HAPPY Study 
TheȱHealthyȱActiveȱPreschoolȱYearsȱStudyȱ(HAPPY)ȱisȱaȱcrossȬsectionalȱstudyȱofȱ
preschoolȱchildren’sȱphysicalȱactivityȱandȱtheȱenvironmentalȱvariablesȱwhichȱmayȱ
influenceȱthatȱactivity.ȱȱ
Pilotȱresearchȱwasȱconductedȱearlyȱinȱ2007ȱwithȱ23ȱmothersȱofȱpreschoolȱchildren.ȱThatȱ
researchȱtookȱanȱexploratoryȱapproachȱandȱsoughtȱtoȱdiscoverȱparents’ȱperceptionsȱofȱ
theȱtypesȱofȱthingsȱwhichȱmightȱinfluenceȱtheirȱchild’sȱlevelȱofȱphysicalȱactivity.ȱFourȱ
broadȱthemesȱwhichȱmayȱinfluenceȱyoungȱchildren’sȱphysicalȱactivityȱwereȱidentified.ȱ
Thoseȱthemesȱwere:ȱ
x Childȱfundamentsȱ
x Parentȱpowerȱ
x Peopleȱtoȱshareȱwithȱ
x Placesȱtoȱgoȱandȱthingsȱtoȱdoȱ
Throughȱthatȱresearch,ȱaȱnumberȱofȱvariablesȱwereȱidentified.ȱTheȱcurrentȱstudyȱseeksȱ
toȱfurtherȱinvestigateȱthoseȱvariablesȱandȱdetermineȱtheȱdegreeȱofȱinfluenceȱtheyȱmayȱ
haveȱonȱyoungȱchildren’sȱphysicalȱactivity.ȱUniqueȱfindingsȱincluded:ȱparentȱintrinsicȱ
interests,ȱparentȱlevelȱofȱenergy,ȱandȱparentȱperceptionȱofȱplaygroundȱfacilitiesȱ(e.g.ȱ
fences,ȱshading,ȱseats,ȱetc.).ȱTheȱfindingsȱfromȱthatȱresearchȱhaveȱbeenȱusedȱtoȱdevelopȱ
theȱsurveysȱinȱtheȱcurrentȱstudy.ȱȱ
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3 Project timeline 
DataȱcollectionȱwillȱcommenceȱinȱAugustȱ2008ȱandȱmustȱbeȱcompletedȱbyȱNovemberȱ
2008.ȱDataȱcoding,ȱcleaningȱandȱentryȱwillȱtakeȱplaceȱduringȱthisȱperiod.ȱDataȱanalysisȱ
willȱcommenceȱinȱDecemberȱ2008.ȱ
Thisȱstudyȱmayȱbeȱusedȱtoȱprovideȱbaselineȱdataȱforȱaȱcohortȱstudyȱinȱtheȱnearȱfuture.ȱAȱ
cohortȱstudyȱwouldȱfollowȱpreschoolȱchildrenȱintoȱtheirȱearlyȱprimaryȱyears,ȱandȱwouldȱ
provideȱvaluableȱinformationȱonȱissuesȱsuchȱasȱtrackingȱofȱphysicalȱactivity,ȱandȱonȱ
causalȱrelationshipsȱbetweenȱactivityȱlevelsȱandȱotherȱvariables.ȱȱ
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4 Study design 
Sixȱlocalȱgovernmentȱareasȱ(LGAs)ȱwithinȱtheȱMelbourneȱmetropolitanȱregionȱwereȱ
randomlyȱselected.ȱTwoȱLGAsȱinȱeachȱofȱlow,ȱmediumȱandȱhighȱSESȱareas,ȱasȱ
determinedȱbyȱSEIFA,ȱwereȱrandomlyȱselected.ȱInȱeachȱofȱtheȱmediumȱandȱhighȱSESȱ
areas,ȱfiveȱpreschoolȱandȱfiveȱchildcareȱcentresȱwereȱrandomlyȱselected.ȱInȱtheȱlowȱSESȱ
LGAs,ȱeightȱpreschoolsȱandȱeightȱchildcareȱcentresȱwereȱrandomlyȱselected.ȱMoreȱ
centresȱwereȱselectedȱinȱtheȱlowȱSESȱLGAsȱtoȱallowȱforȱanticipatedȱlowerȱresponseȱratesȱ
inȱthoseȱareas.ȱȱ
Allȱparentsȱwithinȱeachȱofȱtheȱselectedȱcentresȱwillȱbeȱinvitedȱtoȱparticipateȱinȱtheȱstudy.ȱ
Ourȱtargetȱsampleȱisȱ600ȱchildrenȱandȱtheirȱparents/carers.ȱChildrenȱneedȱtoȱbeȱagedȱ
betweenȱthreeȱandȱfiveȱyears,ȱandȱwillȱnotȱhaveȱcommencedȱformalȱschooling.ȱ
Eachȱchildȱwillȱbeȱweighed,ȱhaveȱtheirȱheightȱmeasured,ȱandȱwearȱanȱaccelerometerȱtoȱ
recordȱtheirȱphysicalȱactivityȱlevelȱforȱsevenȱdays.ȱParentsȱandȱteachers/staffȱwillȱ
completeȱsurveys.ȱTheȱphysicalȱandȱpolicyȱenvironmentsȱofȱeachȱcentreȱwillȱbeȱaudited.ȱȱ
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5 Field staff training 
5.1 When will staff be required? 
DataȱcollectionȱwillȱbeginȱearlyȱAugustȱ2008ȱandȱcontinueȱuntilȱtheȱendȱofȱNovemberȱ
2008.ȱInȱmostȱcasesȱweȱwillȱbeȱcollectingȱdataȱfromȱchildrenȱwithinȱtheȱcentreȱpremises.ȱ
Inȱsomeȱcases,ȱhomeȱvisitsȱmayȱbeȱrequired.ȱȱ
Whereȱpossibleȱandȱinȱmostȱcases,ȱdataȱwillȱbeȱcollectedȱduringȱnormalȱbusinessȱhoursȱ
(i.e.ȱ8.00ȱtoȱ6.00).ȱHowever,ȱthereȱmayȱbeȱaȱfewȱoccasionsȱwhereȱstaffȱwillȱbeȱrequestedȱ
toȱdoȱsomeȱoutȱofȱhoursȱwork,ȱusuallyȱduringȱtheȱearlyȱevening.ȱȱ
Eachȱworkȱsessionȱwillȱvaryȱinȱlength,ȱdependingȱonȱhowȱmanyȱparticipantsȱareȱatȱeachȱ
venueȱandȱhowȱmanyȱvenuesȱcanȱbeȱvisitedȱonȱdataȱcollectionȱdays.ȱȱ
5.2 What will staff be required to do? 
Youȱwillȱusuallyȱmeetȱwithȱtheȱchildrenȱatȱtheirȱchildcareȱorȱpreschoolȱcentre,ȱasȱ
arrangedȱbyȱprojectȱstaff.ȱYouȱwillȱmeasureȱandȱrecordȱtheȱchild’sȱheightȱandȱweight,ȱfitȱ
(orȱwatchȱtheȱchildȱfit)ȱanȱactivityȱmonitorȱandȱprovideȱaȱpreȬpreparedȱparentȱenvelope.ȱ
Youȱwillȱreturnȱtoȱcollectȱtheȱaccelerometer,ȱparentȱsurveyȱandȱactivityȱrecordȱafterȱ1ȱ
week.ȱ
Theȱlengthȱofȱeachȱvisitȱwillȱdependȱuponȱhowȱmanyȱparticipantsȱareȱatȱtheȱcentre.ȱTwoȱ
staffȱwillȱvisitȱeachȱcentreȱtogether.ȱ
5.3 Pay rates 
CasualȱResearchȱAssistantȱ(ClassȱNo.ȱ175)ȱ$27.82ȱperȱhourȱ
5.4 Getting to the centres 
Inȱmostȱcases,ȱaȱDUȱvehicleȱwillȱbeȱavailableȱtoȱgetȱtoȱtheȱcentres.ȱIfȱaȱDUȱvehicleȱisȱnotȱ
available,ȱreimbursementȱforȱprivateȱvehicleȱuseȱisȱavailable,ȱalthoughȱtheȱrequirementȱ
forȱthisȱisȱunlikely.ȱWeȱpreferȱyouȱtoȱuseȱUniversityȱcars,ȱbecauseȱunfortunately,ȱifȱwhileȱ
drivingȱyourȱownȱcarȱyouȱhaveȱanȱaccident,ȱyourȱcarȱisȱnotȱinsuredȱbyȱDeakinȱandȱtheȱ
excessȱneedsȱtoȱbeȱcoveredȱbyȱyouȱnotȱtheȱUniversity.ȱ
5.5 Visiting the centres 
WeȱhaveȱpermissionȱfromȱDepartmentȱofȱEducationȱandȱEarlyȱChildhoodȱDevelopmentȱ
(DEECD)ȱVictoriaȱandȱDUȱtoȱconductȱtheȱresearchȱinȱpreschools.ȱHowever,ȱitȱisȱatȱtheȱ
staff’sȱdiscretionȱwhetherȱweȱareȱactuallyȱallowedȱintoȱtheirȱcentreȱorȱifȱtheyȱallocateȱaȱ
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staffȱmemberȱtoȱsuperviseȱyourȱvisit.ȱAllȱcentresȱthatȱyouȱareȱvisitingȱhaveȱbeenȱ
contactedȱbyȱusȱ(usuallyȱonȱseveralȱoccasions)ȱandȱweȱhaveȱarrangedȱwithȱtheȱstaffȱtoȱ
haveȱyouȱvisit.ȱȱ
5.5.1 A typical centre visit 
Priorȱtoȱeachȱvisitȱtheȱofficeȱstaffȱwillȱgetȱtogetherȱallȱofȱtheȱequipmentȱandȱ
documentationȱyouȱrequireȱforȱcentreȱvisits.ȱ
PickȱupȱtheȱequipmentȱandȱvehicleȱfromȱDU.ȱThereȱmayȱbeȱtimesȱwhereȱyouȱareȱableȱtoȱ
keepȱyourȱsetȱofȱequipmentȱwithȱyouȱinȬbetweenȱvisits.ȱSeeȱSectionȱ6.8ȱforȱdetailsȱofȱ
equipmentȱandȱotherȱessentialsȱtoȱtakeȱwithȱyouȱonȱeachȱvisit.ȱȱ
1. Carsȱwillȱbeȱbookedȱinȱadvance.ȱBeforeȱaȱvisitȱyouȱwillȱbeȱtoldȱwhichȱcarȱyouȱwillȱ
haveȱandȱthereforeȱwhatȱyouȱwillȱneedȱtoȱdo.ȱ
Schoolȱcar:ȱpickȱupȱkeysȱfromȱtheȱProjectȱManagerȱorȱAdminȱOfficerȱ(BuildingȱJȱ
levelȱ4).ȱTheȱcarȱisȱusuallyȱparkedȱinȱtheȱyellowȱzonesȱ–ȱifȱitȱisn’tȱweȱwillȱletȱyouȱ
knowȱwhereȱitȱis.ȱOnȱyourȱreturn,ȱparkȱtheȱcarȱinȱaȱyellowȱorȱblueȱzoneȱ(theȱ
closerȱtheȱbetter).ȱReturnȱkeysȱtoȱAliciaȱAspinallȱonȱlevelȱ3ȱreceptionȱ(BuildingȱJ).ȱ
Makeȱsureȱyouȱcompleteȱtheȱlogȱbookȱinȱtheȱgloveȱboxȱatȱeachȱstopȱandȱonȱyourȱ
returnȱtoȱDU.ȱIfȱpetrolȱfallsȱbelowȱhalfȱaȱtank,ȱpleaseȱfillȱtheȱvehicleȱusingȱtheȱfuelȱ
cardȱinȱtheȱgloveȱbox.ȱȱ
Universityȱcar:ȱpickȱupȱkeysȱfromȱtheȱwarehouseȱ(BuildingȱO).ȱTheyȱwillȱtellȱyouȱ
whereȱtheȱcarȱisȱparkedȱ–ȱusuallyȱinȱtheȱgreenȱzone.ȱIfȱyouȱhaveȱanȱearlyȱ
departureȱtime,ȱweȱwillȱcollectȱtheȱkeysȱforȱyouȱtheȱdayȱbeforeȱ(weȱwillȱletȱyouȱ
know).ȱOnȱyourȱreturn,ȱparkȱtheȱcarȱinȱtheȱgreenȱzoneȱbetweenȱbuildingȱBaȱandȱ
theȱmultiȬlevelȱcarȱpark.ȱDropȱtheȱkeyȱoffȱtoȱtheȱwarehouseȱstaffȱorȱinȱtheȱ
warehouseȱkeyȱdropȱshootȱ(afterȱhours).ȱȱ
HeadȱofȱSchool’sȱcar:ȱCollectȱtheȱkeysȱfromȱSharonȱMelderȱorȱfromȱTrina/Lizȱ(weȱ
willȱtellȱyou).ȱCompleteȱtheȱlogȱbookȱforȱyourȱtravel.ȱ
*Pleaseȱensureȱyouȱparkȱwithinȱtheȱlinesȱorȱyouȱwillȱbeȱfinedȱ(neitherȱtheȱ
researchȱgroupȱnorȱtheȱuniversityȱwillȱbeȱcoverȱthisȱcost)ȱ
2. Ifȱyouȱuseȱyourȱownȱcar,ȱrecordȱtheȱkm’s.ȱUseȱtheȱPrivateȱVehicleȱTravelȱClaimȱ
formȱtoȱclaimȱreimbursementȱforȱanyȱuseȱofȱyourȱownȱcar.ȱ
3. Arriveȱatȱtheȱcentreȱatȱtheȱarrangedȱtimeȱ(promptnessȱisȱvital).ȱ
4. Mostȱcentresȱwillȱhaveȱaȱbuzzerȱonȱtheȱfrontȱdoorȱandȱyouȱwillȱneedȱtoȱbeȱletȱinȱ
byȱaȱstaffȱmember.ȱExplainȱthatȱyouȱareȱfromȱDUȱandȱthatȱDUȱstaffȱhaveȱ
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arrangedȱforȱyourȱvisit.ȱAskȱforȱyourȱcontactȱperson.ȱIfȱyouȱneedȱtoȱsignȱin,ȱdoȱso.ȱ
Staffȱatȱsomeȱcentresȱmayȱhaveȱalreadyȱdeterminedȱanȱappropriateȱareaȱforȱyouȱ
toȱuseȱtoȱmeasureȱtheȱchildren.ȱIfȱtheyȱdon’tȱhaveȱaȱroomȱorȱspaceȱarranged,ȱ
discussȱyourȱrequirementsȱwithȱthemȱandȱsuggestȱaȱquietȱareaȱ–ȱanȱofficeȱmightȱ
beȱgoodȱorȱparentsȱroomȱifȱoneȱisȱavailable.ȱȱ
5. Staffȱatȱtheȱcentresȱwillȱprobablyȱcollectȱtheȱchildrenȱforȱyouȱandȱbringȱthemȱtoȱ
you.ȱIfȱso,ȱaskȱstaffȱifȱtheyȱcanȱbringȱasȱfewȱasȱpossibleȱatȱaȱtime,ȱasȱchildrenȱmayȱ
becomeȱfidgetyȱifȱtheyȱareȱrequiredȱtoȱstandȱwaitingȱwhileȱothersȱareȱattendedȱto.ȱ
Also,ȱweȱmustȱensureȱconfidentialityȱofȱchildren’sȱmeasurementsȱandȱotherȱ
details,ȱandȱwaitingȱchildrenȱmayȱbeȱinquisitive.ȱȱ
6. Measureȱtheȱchild’sȱweightȱandȱthenȱheight.ȱIfȱthereȱareȱotherȱchildrenȱwaiting,ȱ
youȱcanȱgetȱthemȱtoȱremoveȱtheirȱshoesȱandȱjumpersȱatȱthisȱpointȱandȱanyȱhairȱ
tiesȱthatȱmightȱbeȱinȱtheȱway.ȱConfidentialityȱwithȱheightȱandȱespeciallyȱweightȱ
measurementsȱisȱvital.ȱPlaceȱtheȱscaleȱinȱaȱspotȱwhereȱothersȱcannotȱviewȱtheȱ
reading.ȱEnsureȱwhenȱtheȱmeasurementȱisȱwrittenȱdown,ȱitȱisȱnotȱinȱviewȱofȱotherȱ
participants.ȱȱ
7. Whenȱeachȱchildȱhasȱbeenȱmeasuredȱandȱhadȱtheirȱactivityȱmonitorȱfitted,ȱbrieflyȱ
goȱthroughȱtheȱguidelinesȱforȱtheȱactivityȱmonitorȱ(seeȱSectionȱ6.13).ȱȱ
8. Explainȱtoȱthemȱthatȱtheyȱwearȱtheȱmonitorȱforȱoneȱweekȱandȱthenȱweȱwillȱreturnȱ
toȱtheȱcentreȱtoȱcollectȱit.ȱTheyȱcanȱwearȱitȱrightȱupȱuntilȱtheȱpointȱthatȱweȱcomeȱ
toȱtakeȱit.ȱȱ
9. Askȱifȱtheyȱhaveȱanyȱquestions.ȱ
10. Thankȱthemȱforȱtheirȱparticipationȱandȱprovideȱthemȱwithȱaȱpackȱtoȱgiveȱtoȱtheirȱ
parentsȱandȱletȱthemȱchooseȱaȱsticker.ȱSeeȱSectionȱ6.8ȱforȱdetailsȱofȱitemsȱtoȱbeȱ
includedȱinȱtheȱparentȱpack.ȱ
11. Theȱchildrenȱareȱinȱyourȱcare.ȱIfȱaȱstaffȱmemberȱisȱnotȱavailableȱtoȱwalkȱthemȱ
backȱtoȱtheirȱroom,ȱaȱDUȱstaffȱmemberȱshouldȱtakeȱthem.ȱAsȱmuchȱasȱpossible,ȱ
tryȱtoȱmakeȱsureȱthatȱnoȱDUȱstaffȱmemberȱisȱaloneȱwithȱanyȱchildren.ȱ
12. Ifȱauditsȱareȱtoȱbeȱconducted,ȱarrangeȱtoȱdoȱtheseȱwithȱaȱstaffȱmemberȱatȱaȱtimeȱ
thatȱsuitsȱthem.ȱThisȱmightȱbeȱbefore,ȱafter,ȱorȱduringȱmeasuringȱtheȱchildren.ȱ
13. Uponȱcompletingȱtheȱmeasurementsȱforȱallȱchildren,ȱgoȱbackȱtoȱtheȱofficeȱandȱ
signȱoutȱ(ifȱnecessary).ȱThankȱtheȱstaffȱbeforeȱleaving.ȱ
5.5.2 Data collection sheet 
Recordȱallȱmeasuresȱandȱactivityȱmonitorȱdetailsȱaccuratelyȱonȱtheȱdataȱcollectionȱform.ȱȱ
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6 Researcher protocols 
6.1 Centre recruitment 
ThisȱprocessȱwillȱlargelyȱbeȱdoneȱbyȱtheȱProjectȱManager.ȱ
1. Sendȱrecruitmentȱpacksȱtoȱrandomlyȱselectedȱcentres.ȱCallȱtheseȱcentresȱinȱoneȱ
week’sȱtimeȱandȱofferȱtoȱvisitȱtheȱcentreȱtoȱdiscussȱifȱnecessary.ȱThisȱmayȱbeȱ
requiredȱatȱtheȱcentre’sȱCommitteeȱmeetingȱwhichȱwillȱusuallyȱbeȱheldȱinȱtheȱ
evening.ȱCentresȱmayȱgiveȱapprovalȱforȱparticipationȱoverȱtheȱphone.ȱUseȱtheȱ
CentreȱContactȱRecordȱformȱtoȱrecordȱallȱdetailsȱofȱeachȱcontact.ȱOnceȱconsentȱisȱ
given,ȱcompleteȱtheȱdetailsȱonȱtheȱInitialȱCentreȱInformationȱform.ȱSetȱupȱaȱgreenȱ
file.ȱThisȱfileȱwillȱeventuallyȱcontainȱtheȱtwoȱformsȱmentioned,ȱconsentȱformsȱforȱ
childrenȱatȱtheȱcentre,ȱandȱcopiesȱofȱdataȱcollectionȱforms.ȱ
2. Dateȱstampȱformsȱwhenȱtheyȱareȱreceived.ȱEnterȱtheȱrelevantȱdetailsȱinȱdatabase.ȱȱ
3. EnterȱdataȱfromȱtheȱCentreȱDetailsȱformȱintoȱtheȱHAPPYȱdatabase.ȱAllocateȱtheȱ
centreȱtheȱnextȱcentreȱIDȱnumberȱfromȱtheȱExcelȱIDȱlistȱ(locatedȱatȱ”ȱ
J:\BEG\HAPPY\PROJECTȱADMIN\DataȱCollectionȱProcedures\phaseȱ2ȱ
childcareȱ&ȱpreschoolȱcentres”).ȱȱ
4. UpdateȱHAPPYȱdatabaseȱwithȱMelwayȱReferenceȱnumberȱ(needȱtoȱlookȱup).ȱȱ
5. ScheduleȱCentreȱdistributionȱvisitȱ(seeȱnextȱsection)ȱ
6.2 Centre ID protocols 
x EachȱparticipatingȱcentreȱmustȱbeȱallocatedȱanȱIDȱinȱaccordanceȱwithȱtheȱ
followingȱschedule:ȱ
o Banyule:ȱ 101ȱ–ȱ199ȱ
o Baysideȱ 201ȱ–ȱ299ȱȱ
o Boroondaraȱȱ 301ȱ–ȱ399ȱȱ
o Dandenongȱ 401ȱ–ȱ499ȱȱ
o Humeȱȱ 501ȱ–ȱ599ȱȱ
o Maroondahȱ 601ȱ–ȱ699ȱȱ
x Numberȱeachȱcentreȱsequentially,ȱthatȱis,ȱtheȱfirstȱcentreȱinȱBoroondaraȱwillȱbeȱ
numberedȱ301,ȱtheȱsecondȱwillȱbeȱnumberedȱ302,ȱandȱsoȱon.ȱEachȱcentreȱmustȱbeȱ
allocatedȱanȱIDȱonceȱtheyȱhaveȱconsentedȱtoȱparticipate.ȱThisȱIDȱnumberȱmustȱ
alsoȱbeȱenteredȱinȱtheȱAccessȱdatabaseȱandȱonȱtheirȱgreenȱfileȱpaperwork.ȱ
x TheȱcentreȱIDȱnumberȱwillȱbeȱusedȱinȱdataȱanalysis.ȱ
6.3 Child participant ID protocols 
2001ȱ–ȱ3999ȱ
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6.4 Staff participant ID protocols 
4001ȱ–ȱ4999ȱ
IDsȱshouldȱbeȱallocatedȱinȱtheȱorderȱtheȱconsentȱformsȱareȱreceived.ȱȱ
6.5 Setting up centre visits 
ThisȱprocessȱwillȱbeȱdoneȱbyȱtheȱProjectȱManagerȱandȱProjectȱAdminȱOfficerȱandȱcanȱbeȱ
doneȱatȱtheȱtimeȱtheȱcentreȱconsentsȱtoȱparticipate.ȱ
1. Organiseȱaȱcentreȱdistributionȱdate/time.ȱȱ
2. Askȱtheȱteacher/staffȱhowȱmanyȱchildrenȱagedȱthreeȱyearsȱandȱolderȱattendȱtheȱ
centre,ȱandȱhowȱmanyȱstaffȱworkȱthere,ȱincludingȱthoseȱonȱaȱcasualȱorȱpartȬtimeȱ
basis.ȱ
3. Discussȱwithȱtheȱstaffȱwhatȱtheȱbestȱwayȱofȱdistributingȱinformationȱtoȱtheȱ
parentsȱofȱeachȱofȱtheȱthreeȱtoȱfiveȱyearȱoldȱchildren,ȱandȱstaff,ȱatȱtheirȱcentreȱ
mightȱbe.ȱExplainȱtoȱtheȱstaffȱthatȱweȱareȱhappyȱtoȱdistributeȱthisȱinformationȱ
directlyȱintoȱtheȱchildren’sȱpocketsȱourselves,ȱorȱuseȱotherȱmeansȱasȱdeterminedȱ
appropriateȱbyȱtheȱstaff.ȱȱ
4. Alsoȱdiscussȱwithȱtheȱcontactȱtheȱbestȱwayȱtoȱengageȱparentsȱatȱtheirȱcentre.ȱȱ
5. Letȱtheȱcontactȱknowȱweȱwillȱbeȱthereȱforȱapproximatelyȱ15Ȭ20ȱminutes.ȱȱ
6. Priorȱtoȱvisitingȱtheȱcentre,ȱparentȱenvelopesȱneedȱtoȱbeȱputȱtogether.ȱPrintȱaȱ
parentȱplainȱlanguageȱstatementȱ(PLS)ȱforȱeachȱparentȱatȱtheȱcentre.ȱTheseȱPLSȱ
needȱtoȱincludeȱdetailsȱofȱwhenȱparentsȱshouldȱreturnȱtheirȱconsentȱformsȱbyȱandȱ
theȱnameȱofȱtheȱcentreȱitself.ȱAȱparentȱconsentȱformȱmustȱbeȱattachedȱtoȱeachȱPLSȱ
toȱparents.ȱAȱplainȱDLȱsizedȱenvelopeȱalsoȱneedsȱtoȱbeȱincluded.ȱThatȱenvelopeȱ
mustȱhaveȱaȱstickerȱonȱtheȱfrontȱwhichȱreadsȱ“ReturnȱtoȱtheȱHAPPYȱStudyȱboxȱatȱ
(nameȱofȱcentre)ȱbyȱ(dueȱdate)”ȱonȱtheȱfrontȱandȱ“Ifȱposted,ȱreturnȱto:ȱMsȱTrinaȱ
Hinkley,ȱSchoolȱofȱExerciseȱandȱNutritionȱSciencesȱ(M),ȱDeakinȱUniversity,ȱMailȱ
ServicesȱCentre,ȱReplyȱPaidȱ60208,ȱDEAKINȱUNIVERSITYȱVICȱ3217”ȱonȱtheȱ
back.ȱAllȱofȱthisȱisȱplacedȱinȱaȱDLȱsizedȱenvelopeȱwithȱaȱ“TOȱTHEȱPARENT”ȱ
labelȱonȱtheȱfront.ȱTherefore,ȱeachȱparentȱenvelopeȱcontains:ȱ
o OneȱparentȱPLS;ȱ
o Oneȱparentȱconsentȱform;ȱandȱȱ
o OneȱDLȱsizedȱenvelopeȱforȱparentsȱtoȱreturnȱtheirȱconsentȱformȱinȱ(withȱ
labelsȱfrontȱandȱbackȱasȱperȱabove).ȱ
7. Priorȱtoȱvisitingȱtheȱcentre,ȱstaffȱenvelopesȱalsoȱneedȱtoȱbeȱputȱtogether.ȱPrintȱaȱ
staffȱplainȱlanguageȱstatementȱ(PLS)ȱforȱeachȱstaffȱmemberȱatȱtheȱcentre.ȱTheseȱ
PLSȱneedȱtoȱincludeȱdetailsȱofȱwhenȱstaffȱshouldȱreturnȱtheirȱconsentȱformsȱbyȱ
andȱtheȱnameȱofȱtheȱcentreȱitself.ȱAȱstaffȱconsentȱformȱmustȱbeȱattachedȱtoȱeachȱ
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PLSȱtoȱstaff.ȱAȱplainȱDLȱsizedȱenvelopeȱalsoȱneedsȱtoȱbeȱincluded.ȱThatȱenvelopeȱ
mustȱhaveȱaȱstickerȱonȱtheȱfrontȱwhichȱreadsȱ“ReturnȱtoȱtheȱHAPPYȱStudyȱboxȱatȱ
(nameȱofȱcentre)ȱbyȱ(dueȱdate)”ȱandȱtheȱfrontȱandȱ“Ifȱposted,ȱreturnȱto:ȱMsȱTrinaȱ
Hinkley,ȱSchoolȱofȱExerciseȱandȱNutritionȱSciencesȱ(M),ȱDeakinȱUniversity,ȱMailȱ
ServicesȱCentre,ȱReplyȱPaidȱ60208,ȱDEAKINȱUNIVERSITYȱVICȱ3217”ȱonȱtheȱ
back.ȱAllȱofȱthisȱisȱplacedȱinȱaȱDLȱsizedȱenvelopeȱwithȱaȱ“TOȱTHEȱSTAFFȱ
MEMBER”ȱlabelȱonȱtheȱfront.ȱTherefore,ȱeachȱstaffȱenvelopeȱcontains:ȱ
o OneȱstaffȱPLS;ȱ
o Oneȱstaffȱconsentȱform;ȱandȱȱ
o OneȱDLȱsizedȱenvelopeȱforȱstaffȱtoȱreturnȱtheirȱconsentȱformȱinȱ(withȱ
labelsȱfrontȱandȱbackȱasȱperȱabove).ȱ
6.6 Initial centre visits 
ThisȱprocessȱwillȱbeȱundertakenȱbyȱtheȱProjectȱManagerȱandȱtheȱFieldȱStaff.ȱ
1. Visitȱtheȱcentre.ȱDistributeȱoneȱparentȱenvelopeȱdirectlyȱintoȱeachȱchild’sȱ
informationȱpocket,ȱorȱdistributeȱitȱbyȱotherȱmeansȱasȱdeterminedȱbyȱtheȱcentreȱ
staff.ȱAlsoȱdistributeȱoneȱstaffȱenvelopeȱtoȱeachȱstaffȱmemberȱatȱtheȱcentre.ȱ
Provideȱandȱputȱupȱparentȱinformationȱpostersȱatȱtheȱcentre.ȱAȱshortȱinformationȱ
writeȬupȱwillȱbeȱavailableȱtoȱbeȱgivenȱtoȱtheȱcentreȱmanagerȱorȱheadȱteacherȱforȱ
inclusionȱinȱtheȱcentreȱnewsletterȱwhereȱappropriate.ȱȱ
2. Provideȱstaffȱatȱtheȱcentreȱwithȱreminderȱslipsȱtoȱbeȱdistributedȱtoȱparentsȱoneȱ
weekȱafterȱinitialȱdistributionȱofȱparentȱinformationȱpacksȱifȱstaffȱagree.ȱ
Otherwise,ȱarrangeȱtoȱrevisitȱtheȱcentreȱoneȱweekȱlaterȱtoȱdistributeȱreminderȱ
slips.ȱ
3. Leaveȱaȱreturnȱbox.ȱ
4. TwoȱweeksȱafterȱtheȱinitialȱdistributionȱofȱPLSȱ&ȱconsentȱforms,ȱreturnȱtoȱtheȱ
centreȱtoȱcollectȱcompletedȱconsents.ȱ
6.7 Collecting consents 
Onceȱconsentsȱfromȱparentsȱandȱstaffȱhaveȱbeenȱcollected,ȱtheirȱinformationȱneedsȱtoȱbeȱ
enteredȱintoȱtheȱHAPPYȱdatabase,ȱandȱeachȱparticipantȱ(staffȱandȱteachers)ȱneedsȱtoȱbeȱ
allocatedȱanȱIDȱnumber.ȱTheseȱlistsȱareȱalsoȱlocatedȱinȱtheȱfileȱ
“J:\BEG\HAPPY\PROJECTȱADMIN\DataȱCollectionȱProcedures\phaseȱ2ȱchildcareȱ&ȱ
preschoolȱcentres”.ȱ
6.8 Preparing for measuring sessions 
1. Whenȱconsentȱformsȱareȱcollected/returned,ȱenterȱinformationȱintoȱtheȱHAPPYȱ
Accessȱdatabase.ȱRunȱtheȱqueryȱ“childȱattendance”ȱinȱtheȱHAPPYȱAccessȱ
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database.ȱSortȱtheȱresultsȱbyȱCentreȱNameȱorȱCentreȱID.ȱDetermineȱwhichȱ
childrenȱattendȱtheȱcentreȱonȱwhatȱdaysȱandȱtimes.ȱȱ
2. Contactȱtheȱcentreȱtoȱarrangeȱanȱappropriateȱdate/sȱandȱtime/sȱtoȱmeasureȱ
children.ȱThisȱmayȱnecessitateȱmoreȱthanȱoneȱvisitȱasȱsomeȱchildrenȱmayȱattendȱ
atȱdifferentȱtimes.ȱToȱminimiseȱtheȱimpactȱonȱtheȱcentre,ȱarrangeȱvisitȱtimesȱwhenȱ
theȱmostȱchildrenȱareȱthereȱatȱanyȱoneȱtimeȱsoȱthatȱasȱfewȱvisitsȱasȱpossibleȱareȱ
needed.ȱ
3. Whereȱpossible,ȱputȱpostersȱupȱatȱcentreȱadvisingȱday/timeȱofȱvisit.ȱ
4. SMS/Emailȱparentsȱtoȱadviseȱthemȱofȱtheȱdateȱ&ȱtimeȱwhenȱtheirȱchildȱwillȱbeȱ
measured.ȱȱ
5. BookȱDCsȱcarȱorȱaȱDUȱvehicleȱforȱstaffȱtoȱuseȱtoȱgoȱtoȱtheȱcentre.ȱWhereȱpossible,ȱ
bookȱDCsȱcarȱasȱaȱfirstȱpreferenceȱthroughȱSharonȱMelder.ȱIfȱDCsȱcarȱisȱnotȱ
available,ȱbookȱaȱFacultyȱcarȱinȱtheȱbookingȱdiaryȱatȱLevelȱ3ȱreception.ȱIfȱnoȱ
Facultyȱcarsȱareȱavailable,ȱcompleteȱaȱbookingȱformȱforȱaȱDUȱvehicleȱandȱhandȱitȱ
toȱAliciaȱAspinallȱatȱLevelȱ3ȱreceptionȱwhoȱwillȱthenȱcheckȱonȱavailabilityȱandȱ
advise.ȱ
6. Prepareȱandȱchargeȱaccelerometers.ȱCompleteȱExcelȱspreadsheetȱwithȱupdatedȱ
accelerometerȱdetails.ȱDetailsȱonȱhowȱtoȱdoȱthisȱstillȱneedȱtoȱbeȱdetermined.ȱȱ
7. Forȱeachȱcentreȱvisit,ȱmakeȱsureȱyouȱtake:ȱ
x Forȱresearcherȱuseȱ
o Stadiometerȱ
o Scalesȱ
o Tileȱforȱscalesȱtoȱsitȱonȱ
o Spareȱbatteriesȱ
o Activityȱmonitorsȱandȱbeltsȱ
o Recordȱsheetsȱ
o Dataȱcollectionȱformȱ
o Stickers/balloonsȱforȱchildrenȱ
o Posterȱforȱwallȱforȱchildrenȱtoȱlookȱatȱȱ
o Bluetacȱ(toȱstickȱposterȱtoȱtheȱwall)ȱ
o Clipboardȱforȱtheȱresearcherȱ
o Pensȱforȱresearcherȱuseȱ
o Yourȱownȱmobileȱphoneȱ(checkȱcharged)ȱ
o Paperȱclipsȱȱ
o Physicalȱandȱpolicyȱenvironmentȱauditȱformsȱ
o Auditȱmanualȱ
x Forȱsupportȱofȱvisitȱ
o Ethicsȱapprovalsȱ(centresȱhaveȱalreadyȱbeenȱgivenȱcopiesȱofȱethicsȱ
approvals)ȱ
o Copiesȱofȱparentȱconsentȱformsȱforȱparticipatingȱchildrenȱ
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o Policeȱcheckȱ
o DeakinȱIDȱ
o Workingȱwithȱchildrenȱcheckȱ
x Forȱdistributionȱtoȱparentsȱ
o Blankȱheightȱ&ȱweightȱcardsȱ
o Parentȱenvelopesȱforȱeachȱparentȱalreadyȱconsentedȱ–ȱeachȱenvelopȱmustȱ
contain:ȱ
 Activityȱmonitorȱcareȱstatementȱ
 Completedȱheightȱandȱweightȱcardȱ
 Activityȱrecordȱformȱ
 Parentȱsurveyȱ(withȱcompletedȱIDȱnumber,ȱparentȱandȱchildȱnamesȱ
onȱcover)ȱ
 Thankȱyou/appreciationȱnote,ȱincludingȱreminderȱforȱwhenȱtheȱ
survey/activityȱmonitorȱareȱdueȱtoȱbeȱreturnedȱ
 Returnȱenvelopȱwithȱlabelsȱ
o Takeȱspareȱparentȱenvelopesȱforȱlateȱconsenters.ȱMakeȱsureȱtheseȱ
envelopesȱhaveȱallȱitemsȱinȱthemȱandȱIDȱnumbersȱareȱrecordedȱonȱtheȱdataȱ
collectionȱformȱforȱentryȱinȱtheȱdatabase.ȱ
x Forȱdistributionȱtoȱstaffȱ
o Staffȱenvelopesȱ–ȱeachȱenvelopeȱmustȱcontain:ȱ
 Staffȱsurveyȱ
 Returnȱenvelopeȱwithȱlabelsȱ
 Thankȱyou/appreciationȱnote,ȱincludingȱreminderȱforȱwhenȱtheȱ
surveyȱisȱdueȱtoȱbeȱreturnedȱ
6.8.1 Weighing and measuring children 
1. Arrivalȱatȱtheȱcentre:ȱTheȱspecifiedȱtimeȱofȱarrivalȱshouldȱincludeȱtimeȱforȱsetȬupȱ
proceduresȱtoȱtakeȱplace.ȱWhereverȱpossible,ȱthisȱwillȱbeȱnotedȱonȱyourȱdataȱ
collectionȱform.ȱ
2. Whereȱtoȱsetȱupȱscalesȱandȱstadiometer:ȱThinkȱcarefullyȱaboutȱwhereȱtoȱputȱtheȱ
equipment.ȱEnsureȱthatȱitȱisȱnotȱinȱwalkwaysȱorȱinȱtheȱwayȱofȱstaffȱorȱotherȱ
children.ȱAȱquietȱplaceȱawayȱfromȱwhereȱotherȱchildrenȱareȱplayingȱisȱbest,ȱifȱ
possible.ȱAȱstaffȱofficeȱwhereȱstaffȱareȱworkingȱwouldȱbeȱidealȱifȱthisȱisȱnotȱanȱ
inconvenienceȱtoȱstaff.ȱSetȱupȱequipmentȱandȱpaperworkȱbeforeȱchildrenȱareȱ
broughtȱin.ȱYouȱmayȱneedȱtoȱdiscussȱyourȱrequirementsȱwithȱstaffȱatȱtheȱcentre,ȱ
althoughȱthisȱshouldȱhaveȱbeenȱdoneȱatȱtheȱtimeȱofȱtheȱbooking.ȱAnyȱindividualȱ
centreȱmayȱhaveȱspecificȱrequirements/ȱproceduresȱthatȱyouȱwillȱneedȱtoȱrespectȱ
andȱworkȱwithin.ȱ
3. Settingȱupȱtheȱstadiometer:ȱ
o Barsȱofȱstadiometerȱshouldȱbeȱinsertedȱwithȱnoȱgapȱ
o Matchȱupȱsymbolsȱwhereȱapplicableȱ
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4. Settingȱupȱtheȱscales:ȱ
o Turnȱtheȱscalesȱonȱ
o Replaceȱwhenȱdisplayȱsaysȱ“Lo”ȱ
o Scalesȱshouldȱsitȱsquarelyȱonȱtileȱ
5. Fillȱinȱdateȱandȱtimeȱofȱmeasuringȱsessionȱonȱform.ȱ
6. Ensureȱthatȱonlyȱthoseȱchildrenȱwhoseȱparentsȱhaveȱgivenȱconsentȱ(i.e.ȱthoseȱ
whoȱyouȱhaveȱcompletedȱandȱsignedȱconsentȱformsȱfor)ȱareȱweighedȱandȱ
measured.ȱUNDERȱNOȱCIRCUMSTANCESȱCANȱANYȱCHILDȱBEȱWEIGHEDȱ
AND/ORȱMEASUREDȱIFȱYOUȱDOȱNOTȱHAVEȱAȱSIGNEDȱPARENTȱCONSENTȱ
FORMȱWITHȱYOU.ȱBeȱawareȱofȱmoreȱthanȱoneȱ“Matt”ȱorȱ“Suzie”ȱinȱaȱgroupȱandȱ
ensureȱyouȱcheckȱsurnamesȱasȱwellȱasȱfirstȱnames.ȱȱ
7. Thereȱmayȱbeȱsomeȱchildrenȱwhoseȱparentsȱhaveȱagreedȱtoȱparticipateȱinȱmostȱofȱ
theȱstudy,ȱbutȱwhoȱdoȱnotȱwishȱforȱtheirȱchildȱtoȱbeȱweighedȱand/orȱmeasuredȱ
and/orȱwearȱanȱaccelerometer.ȱEnsureȱyouȱmarkȱonȱyourȱsheetȱwhichȱchildrenȱ
theseȱareȱBEFOREȱyouȱvisitȱtheȱcentreȱifȱthisȱhasȱnotȱalreadyȱbeenȱdoneȱbyȱtheȱ
officeȱstaff.ȱANYȱSUCHȱCHILDRENȱMUSTȱNOTȱBEȱWEIGHED/ȱMEASURED/ȱ
FITTEDȱWITHȱACCELEROMETERȱ(asȱapplicable)ȱUNDERȱANYȱ
CIRCUMSTANCES.ȱAdditionally,ȱifȱtheȱparentsȱhaveȱconsentedȱandȱtheȱchildȱ
refuses,ȱweȱmustȱrespectȱtheȱchild’sȱrightȱnotȱtoȱparticipate.ȱGatherȱasȱmuchȱ
informationȱasȱpossible,ȱandȱrecordȱwhichȱchildȱitȱwasȱandȱwhatȱexactlyȱtheyȱ
refusedȱtoȱdo.ȱ(Ifȱtheȱchildȱrefusesȱtoȱwearȱtheȱaccelerometer,ȱandȱtheȱparentsȱ
haveȱconsented,ȱsendȱtheȱaccelerometerȱhomeȱwithȱtheȱchildȱinȱtheȱparentȱ
envelope.ȱWeȱcanȱthenȱcallȱtheȱparentsȱandȱaskȱthemȱtoȱtryȱfittingȱtheȱ
accelerometerȱtoȱtheȱchild.)ȱReportȱthisȱtoȱtheȱprojectȱmanagerȱonȱyourȱreturnȱtoȱ
theȱoffice.ȱItȱmayȱbeȱpossibleȱtoȱcontactȱthisȱchild’sȱparentsȱandȱcollectȱtheȱdataȱ
someȱotherȱway.ȱUnderȱnoȱcircumstancesȱshouldȱtheȱchildȱbeȱforcedȱtoȱdoȱ
somethingȱtheyȱareȱnotȱcomfortableȱwith.ȱȱ
8. Someȱchildrenȱmayȱbeȱhesitantȱaboutȱbeingȱweighed,ȱmeasuredȱorȱwearingȱanȱ
accelerometer.ȱItȱmayȱhelpȱsomeȱofȱtheseȱchildrenȱtoȱfeelȱmoreȱcomfortableȱifȱ
theyȱseeȱotherȱchildrenȱundergoingȱtheȱprocess.ȱ
6.9 Measuring weight 
Heightȱandȱweightȱmeasurementȱproceduresȱfollowȱpublishedȱprotocolsȱ(Australianȱ
CouncilȱforȱHealthȱPhysicalȱEducationȱandȱRecreation,ȱ1985;ȱWake,ȱSalmon,ȱWaters,ȱ
Wright,ȱ&ȱHesketh,ȱ2002).ȱ
1. Placeȱtheȱscalesȱonȱtheȱtileȱprovided.ȱSwitchȱthemȱon.ȱPlugȱinȱtheȱpowerȱsupplyȱifȱ
necessary.ȱ
2. Askȱtheȱchildȱtoȱremoveȱanythingȱtheyȱhaveȱinȱtheirȱpockets,ȱparticularlyȱkeysȱorȱ
otherȱheavyȱitems.ȱAlsoȱaskȱthemȱtoȱremoveȱanyȱjewelleryȱorȱwatchesȱtheyȱmayȱ
beȱwearing.ȱ
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3. Askȱtheȱchildȱtoȱremoveȱtheirȱjumperȱandȱbelt,ȱifȱtheyȱareȱcomfortableȱdoingȱso,ȱ
andȱtoȱremoveȱtheirȱshoes.ȱȱ
4. Ifȱtheȱchildȱneedsȱtoȱwearȱanyȱheavyȱclothingȱ(egȱkaftansȱorȱcoats)ȱbecauseȱofȱ
culturalȱpractices,ȱorȱifȱtheyȱareȱuncomfortableȱinȱremovingȱheavyȱclothing,ȱnoteȱ
thisȱonȱyourȱrecordȱsheet.ȱ
5. Ifȱtheȱchildȱhasȱoneȱorȱmoreȱlimbsȱmissing,ȱrecordȱthisȱonȱtheȱdataȱcollectionȱ
sheet.ȱ
6. Ifȱtheȱchildȱisȱwearingȱanȱartificialȱlimb,ȱplasterȱcast,ȱorȱlegȱbraces,ȱrecordȱthisȱonȱ
theȱdataȱcollectionȱsheetȱandȱweighȱthemȱasȱtheyȱare.ȱ
7. Askȱtheȱchildȱtoȱstandȱonȱtheȱscalesȱandȱlookȱstraightȱaheadȱ(i.e.ȱnotȱdownȱatȱtheȱ
reading).ȱȱ
a. Theȱchildȱshouldȱhaveȱtheirȱhandsȱbyȱtheirȱsidesȱ(notȱbehindȱbacksȱorȱ
crossedȱinȱfrontȱofȱchest.)ȱȱ
b. Waitȱforȱtheȱweightȱtoȱappearȱandȱstabilise,ȱandȱrecordȱonȱyourȱdataȱ
collectionȱformȱtoȱtheȱnearestȱ0.1ȱkg.ȱȱ
c. Ifȱtheȱnumberȱdoesȱnotȱstabiliseȱandȱcontinuesȱtoȱoscillateȱbetweenȱtwoȱ
readingsȱ(e.g.ȱ42.3ȱandȱ42.4)ȱthenȱrecordȱtheȱaverageȱofȱtheȱtwoȱnumbersȱ
(i.e.ȱ42.35ȱkg)ȱonȱyourȱrecordȱsheet.ȱ
8. Askȱtheȱchildȱtoȱstepȱoffȱtheȱscales.ȱAllowȱtheȱweightȱreadingȱtoȱreturnȱtoȱzeroȱ
andȱthenȱrepeatȱtheȱprocedureȱforȱaȱsecondȱweightȱreading.ȱ
9. Ifȱtheȱtwoȱreadingsȱareȱmoreȱthanȱ0.5ȱkgȱdifferent,ȱrepeatȱtheȱprocedureȱforȱaȱ
thirdȱreading.ȱRecordȱeachȱreadingȱonȱyourȱdataȱcollectionȱform.ȱ
10. Takeȱtheȱaverageȱofȱtheȱclosestȱtwoȱreadings.ȱWriteȱthatȱaverageȱonȱtheȱchild’sȱ
heightȱandȱweightȱcardȱ(roundȱtheȱnumberȱtoȱoneȱdecimalȱplace).ȱ
x Pointsȱtoȱwatchȱ
o Ifȱchildrenȱtakeȱtooȱlongȱtoȱstepȱontoȱtheȱscalesȱtheyȱwillȱautomaticallyȱ
shutȱoffȱ(indicatedȱbyȱaȱblankȱdisplayȱpanel)ȱandȱyouȱwillȱhaveȱtoȱaskȱtheȱ
childȱtoȱstepȱoffȱtheȱscales.ȱPressȱtheȱ“on”ȱbutton,ȱwaitȱforȱtheȱblackȱ“0.0”,ȱ
thenȱaskȱtheȱchildȱtoȱstepȱbackȱon.ȱȱ
o Childrenȱshouldȱstandȱsquarelyȱonȱtheȱscales.ȱIfȱtheyȱstandȱtooȱfarȱbackȱonȱ
theȱscales,ȱtheȱreadingȱwillȱunderestimateȱtheirȱtrueȱweight.ȱ
o Childrenȱshouldȱstandȱstillȱwhileȱyouȱreadȱtheȱmeasurement,ȱorȱtheȱ
displayȱpanelȱwillȱflashȱfromȱoneȱweightȱtoȱanotherȱasȱtheȱchildȱmovesȱ
theirȱdistributionȱofȱweightȱoverȱtheȱsurfaceȱofȱtheȱscales.ȱMakeȱsureȱyouȱ
waitȱuntilȱtheȱdisplayȱpanelȱhasȱsettledȱonȱaȱweightȱbeforeȱyouȱrecordȱtheȱ
display.ȱ
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Pleaseȱensureȱthatȱnoȱotherȱchildrenȱcanȱseeȱorȱhearȱtheȱweightȱresult:ȱ
confidentialityȱmustȱbeȱassured.ȱIfȱtheȱchildȱwishesȱtoȱknowȱtheirȱweightȱ
pleaseȱquietlyȱtellȱthem.ȱItȱisȱimportantȱtoȱrecordȱitȱwithoutȱsayingȱit,ȱwithoutȱ
anyȱotherȱchildȱseeingȱtheȱscalesȱorȱtheȱresult.ȱȱ
Alsoȱensureȱthatȱtheȱchildȱyouȱareȱmeasuringȱdoesȱnotȱseeȱanyȱotherȱchild’sȱ
results.ȱ
6.10 Measuring height 
11. Discussȱwithȱtheȱchildȱwhatȱyouȱareȱgoingȱtoȱdo,ȱinȱsimpleȱlanguageȱtheyȱcanȱ
understand.ȱLetȱthemȱtouchȱtheȱequipmentȱifȱtheyȱseemȱaȱbitȱhesitantȱandȱshowȱ
themȱhowȱtheȱheadboardȱgoesȱupȱandȱdown.ȱ
12. Youȱmayȱneedȱtoȱremoveȱhairȱadornmentsȱ(ponyȬtailȱholdersȱorȱclips).ȱChildrenȱ
shouldȱhaveȱnothingȱonȱtheirȱheadsȱexceptȱreligiousȱwearȱ(hajib/shroudȱorȱ
Kippahȱ(skullȬcap))ȱwhereȱnecessary.ȱIfȱchildrenȱdon’tȱwantȱtheirȱhairȱ
adornmentsȱremoved,ȱleaveȱthemȱin.ȱTryȱtoȱmakeȱsureȱtheȱponytail/clip/etc.ȱgetsȱ
inȱtheȱwayȱasȱlittleȱasȱpossible.ȱNoteȱonȱyourȱrecordȱsheetȱthatȱtheȱchildȱworeȱ
somethingȱinȱtheirȱhairȱ(includingȱreligiousȱheadwear).ȱAlsoȱnoteȱanyȱphysicalȱ
problemsȱwhichȱmightȱimpactȱonȱgettingȱanȱaccurateȱreadingȱonȱyourȱrecordȱ
sheetȱ(e.g.,ȱbrokenȱarmȱorȱleg).ȱ
13. Makeȱsureȱtheȱchildȱstillȱhasȱnoȱshoesȱonȱfollowingȱtheirȱweightȱmeasurement.ȱȱ
14. Askȱtheȱchildȱtoȱstepȱontoȱstadiometerȱandȱplaceȱtheirȱheelsȱtogetherȱandȱ
shouldersȱback,ȱstandingȱwithȱtheirȱheelsȱtowardsȱtheȱrearȱofȱtheȱbaseplate.ȱ
15. AskȱchildrenȱtoȱlookȱforwardȱtoȱaȱpointȱonȱtheȱwallȱatȱeyeȬheightȱtoȱthem.ȱȱ
a. Childrenȱshouldȱhaveȱtheirȱhandsȱbyȱtheirȱsidesȱandȱheelsȱtogether.ȱTheirȱ
toesȱmayȱbeȱapart.ȱȱ
b. Theȱbacksȱofȱtheirȱbuttocks,ȱshoulders,ȱandȱheadȱshouldȱbeȱtouchingȱtheȱ
uprightȱofȱtheȱstadiometer.ȱȱ
16. Theȱchildȱshouldȱlookȱstraightȱaheadȱwithȱtheȱlowerȱborderȱofȱtheȱbonyȱorbitȱ(eyeȱ
socket)ȱandȱtheȱupperȱmarginȱofȱtheȱexternalȱopeningȱofȱtheȱauditoryȱcanalȱ(earȱ
hole)ȱinȱtheȱsameȱhorizontalȱline.ȱThisȱisȱcalledȱtheȱFrankfurtȱplaneȱ(seeȱ
Appendixȱ1),ȱandȱshouldȱbeȱlevelȱtoȱtheȱground.ȱ
17. Askȱtheȱchildȱtoȱtakeȱaȱdeepȱbreathȱinȱandȱstretchȱupȱtallȱwhileȱkeepingȱtheirȱ
heelsȱonȱtheȱfloor.ȱTheȱchildȱshouldȱholdȱtheirȱbreath.ȱ
18. Applyȱgentleȱupwardȱpressureȱwithȱyourȱhandȱaroundȱtheȱlowerȱportionȱofȱtheȱ
child’sȱchinȱtoȱensureȱaȱfullyȱerectȱpositionȱwhenȱtheȱmeasurementȱisȱtaken.ȱ
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EnsureȱthatȱtheȱFrankfurtȱplaneȱremainsȱparallelȱtoȱtheȱfloorȱandȱtheȱheelsȱremainȱ
togetherȱandȱonȱtheȱbaseplate.ȱȱ
19. Measureȱheightȱacrossȱtheȱhighestȱpartȱofȱtheȱheadȱbyȱbringingȱtheȱmovableȱsetȱ
squareȱdownȱwithȱsufficientȱpressureȱtoȱcompressȱtheȱhairȱwhileȱtheȱchildȱisȱ
holdingȱtheirȱbreath.ȱȱ
a. Beȱcarefulȱtoȱavoidȱpushingȱtheȱsetȱsquareȱdownȱsoȱfarȱthatȱitȱstartsȱtoȱ
moveȱslightlyȱupwards,ȱthusȱnotȱprovidingȱanȱaccurateȱreading.ȱ
20. Holdingȱtheȱmeasureȱinȱplace,ȱaskȱtheȱchildȱtoȱbreatheȱoutȱandȱduckȱdown,ȱ
steppingȱawayȱfromȱtheȱstadiometer.ȱȱ
a. Readȱtheȱheightȱfromȱtheȱredȱlineȱonȱtheȱunderneathȱsideȱofȱtheȱmovableȱ
measure.ȱ
b. Recordȱtheȱmeasureȱtoȱtheȱnearestȱ0.1ȱcmȱonȱyourȱdataȱcollectionȱform.ȱ
21. Repeatȱthisȱprocedureȱforȱtheȱsecondȱmeasure.ȱ
22. Ifȱtheȱtwoȱmeasuresȱdifferȱbyȱmoreȱthanȱ0.5ȱcm,ȱrecordȱaȱthirdȱmeasureȱusingȱtheȱ
sameȱmethod.ȱ
23. Takeȱtheȱaverageȱofȱtheȱtwoȱclosestȱmeasuresȱandȱrecordȱonȱtheȱchild’sȱ
individualȱheight/weightȱcardȱ(roundȱtheȱnumberȱtoȱoneȱdecimalȱplace).ȱ
Pleaseȱensureȱthatȱnoȱotherȱchildrenȱcanȱseeȱorȱhearȱtheȱheightȱresult:ȱ
confidentialityȱmustȱbeȱassured.ȱIfȱtheȱchildȱwishesȱtoȱknowȱtheirȱheightȱ
pleaseȱquietlyȱtellȱthem.ȱ
x Pointsȱtoȱwatchȱȱ
o Makeȱsureȱtheȱchild’sȱfeetȱandȱheelsȱareȱflatȱonȱtheȱfloorȱwhenȱyouȱreadȱ
theȱmeasurement.ȱ
o Makeȱsureȱtheȱsetȱsquareȱsitsȱagainstȱtheȱchild’sȱhead.ȱȱ
o Don’tȱpressȱtheȱsetȱsquareȱdownȱtooȱhardȱonȱtheȱchild’sȱhead,ȱasȱyouȱmayȱ
forceȱthemȱtoȱ“shrinkȱdown”ȱagainstȱitsȱforce.ȱȱ
o Doȱmakeȱsureȱtheȱsetȱsquareȱisȱactuallyȱinȱcontactȱwithȱtheȱchild’sȱheadȱ
andȱnotȱjustȱtheirȱhairȱ(someȱchildrenȱhaveȱ“big”ȱhairȱwhichȱcanȱinflateȱ
theirȱheightȱbyȱseveralȱmillimetres).ȱ
6.11 Reliability testing 
WeȱneedȱtoȱtestȱintraȬȱandȱinterȬtesterȱreliabilityȱtoȱensureȱthatȱweȱareȱconsistentlyȱ
measuringȱtheȱsameȱway.ȱ
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WeȱwillȱtestȱforȱinterȬtesterȱreliabilityȱbyȱhavingȱtwoȱpeopleȱmeasureȱtheȱsameȱchild.ȱWeȱ
doȱthisȱtoȱmakeȱsureȱweȱareȱallȱdoingȱthingsȱtheȱsameȱway,ȱandȱthereforeȱthatȱourȱ
resultsȱareȱreliableȱnoȱmatterȱwhoȱdoesȱtheȱtestingȱandȱrecording.ȱ
WeȱwillȱalsoȱcheckȱforȱintraȬtesterȱreliabilityȱbyȱhavingȱtheȱtesterȱmeasureȱtheȱsameȱ
childȱtwice.ȱItȱisȱaȱtechniqueȱroutinelyȱusedȱtoȱvalidateȱtheȱresultsȱ(weȱneedȱtoȱcheckȱthatȱ
weȱareȱmeasuringȱinȱaȱconsistentȱway).ȱ
Theȱprocedureȱtoȱcollectȱdataȱforȱtheseȱtwoȱreliabilityȱtestsȱisȱasȱfollows:ȱ
x Forȱoneȱthirdȱofȱtheȱchildrenȱatȱaȱcentre,ȱbothȱfieldȱstaffȱshouldȱconductȱoneȱ
measurementȱeach.ȱThatȱis,ȱStaffȱMemberȱAȱtakesȱheightȱ1ȱandȱweightȱ1,ȱandȱ
StaffȱMemberȱBȱtakesȱheightȱ2ȱandȱweightȱ2.ȱȱ
x Forȱoneȱthirdȱofȱtheȱchildren,ȱStaffȱMemberȱAȱtakesȱbothȱheightȱandȱweightȱ
measures.ȱ
x Forȱtheȱremainingȱthird,ȱStaffȱMemberȱBȱtakesȱbothȱheightȱandȱweightȱmeasures.ȱȱ
x Measurersȱshouldȱuseȱdifferentȱcolouredȱpensȱandȱrecordȱtheirȱinitialsȱinȱtheirȱ
penȱcolourȱatȱtheȱtopȱofȱtheȱdataȱcollectionȱform.ȱȱ
Variationsȱofȱthisȱprocedureȱcanȱbeȱusedȱwhereȱapplicable.ȱForȱinstance,ȱifȱyouȱareȱ
visitingȱthreeȱcentresȱinȱoneȱday,ȱbothȱmeasurersȱcanȱdoȱoneȱmeasurementȱeachȱatȱtheȱ
firstȱcentre,ȱStaffȱmemberȱAȱcanȱdoȱallȱtheȱmeasuresȱatȱtheȱsecondȱcentre,ȱandȱStaffȱ
MemberȱBȱcanȱdoȱallȱtheȱmeasuresȱatȱtheȱthirdȱcentre.ȱȱ
6.12Accelerometers 
Thisȱisȱaȱsmallȱplasticȱboxȱ(approximatelyȱtheȱsizeȱofȱmatchbox)ȱthatȱisȱwornȱonȱanȱ
elasticȱbeltȱaroundȱtheȱwaistȱeveryȱday,ȱallȱday,ȱforȱoneȱweekȱ(itȱcanȱbeȱwornȱunderȱ
clothes).ȱTheȱaccelerometerȱ(ActiGraph)ȱutilisesȱaȱmotionȱsensorȱtoȱmeasureȱtheȱ
magnitudeȱofȱmovementȱandȱamountȱofȱmovement.ȱTheȱaccelerometerȱhasȱbeenȱusedȱ
forȱtheȱlastȱtenȱyearsȱinȱscientificȱresearchȱasȱanȱobjectiveȱwayȱtoȱmeasureȱanȱ
individual’sȱactivityȱlevel.ȱ
Accelerometersȱcanȱprovideȱobjectiveȱestimatesȱofȱoverallȱphysicalȱactivityȱandȱphysicalȱ
activityȱrelatedȱenergyȱexpenditureȱamongȱchildren.ȱTheȱActigraphȱaccelerometerȱisȱ
smallȱandȱlightweight,ȱmeasuringȱ5.1ȱcmȱxȱ3.8ȱcmȱxȱ1.5ȱcmȱ(aboutȱtheȱsizeȱofȱaȱ
matchbox)ȱandȱweighsȱonlyȱ43ȱgrams.ȱTheȱunitȱusesȱaȱpiezoelectricȱplateȱtoȱmeasureȱ
motionȱinȱtheȱverticalȱplane,ȱwithȱmovementȱoutsideȱofȱ‘normal’ȱhumanȱmotionȱbeingȱ
filteredȱelectronically.ȱTheȱaccelerometersȱareȱinitialisedȱusingȱanȱIBMȱcompatibleȱ
computerȱwhichȱconfiguresȱtheȱmonitorȱtoȱswitchȱonȱandȱoffȱatȱaȱspecifiedȱdateȱandȱ
time,ȱandȱdownloadsȱdataȱcollectedȱinȱ15Ȭsecondȱepochs.ȱTheȱdeviceȱisȱattachedȱtoȱanȱ
HAPPY Researchers’ Protocol Manual 21 
elasticȱbeltȱwornȱaboveȱtheȱchildȇsȱrightȱhipȱandȱisȱremovedȱatȱbedtimeȱandȱduringȱ
waterȬbasedȱactivities.ȱ
GT1M ActiGraph
Theȱaccelerometerȱcontainsȱaȱsmallȱbatteryȱandȱisȱsetȱtoȱrecordȱtheȱphysicalȱactivityȱofȱ
theȱparticipantȱduringȱtheȱweekȱthatȱitȱisȱbeingȱworn.ȱThisȱdataȱisȱdownloadedȱatȱtheȱ
endȱofȱtheȱweek.ȱTheȱaccelerometerȱisȱnoȱmoreȱharmfulȱthanȱwearingȱaȱwatch.ȱ
Importantȱpointsȱtoȱremember:ȱ ȱ
x accelerometersȱareȱwornȱonȱaȱbeltȱaroundȱtheȱwaist;ȱ
x accelerometersȱcannotȱbeȱwornȱinȱwaterȱ(mustȱbeȱremovedȱforȱbathingȱandȱ
swimming);ȱ
x accelerometersȱareȱtoȱbeȱwornȱfromȱwakingȱinȱtheȱmorningȱuntilȱbedȱtimeȱatȱ
night;ȱ
x accelerometersȱareȱsimplyȱclippedȱaroundȱtheȱchild’sȱwaistȱ(theȱchildrenȱcanȱ
usuallyȱdoȱthisȱthemselves);ȱandȱ
x accelerometersȱareȱsometimesȱattachedȱinȱpairsȱ(i.e.ȱtwoȱaccelerometersȱonȱoneȱ
belt).ȱThisȱisȱaȱprecautionȱtakenȱwhenȱusingȱtheȱolderȱmodels,ȱasȱitȱalsoȱallowsȱusȱ
toȱdoubleȱcheckȱtheȱdata.ȱ
6.13Fitting the accelerometer 
1. Recordȱtheȱserialȱnumberȱofȱtheȱaccelerometerȱonȱtheȱdataȱcollectionȱformȱforȱ
eachȱchildȱpriorȱtoȱfittingȱit.ȱ
2. Discussȱwithȱtheȱchildȱwhatȱyouȱareȱgoingȱtoȱdo,ȱinȱsimpleȱlanguageȱtheyȱcanȱ
understand.ȱOfferȱtheȱaccelerometerȱtoȱthemȱtoȱletȱthemȱtouchȱandȱholdȱtheȱ
accelerometerȱifȱtheyȱseemȱaȱbitȱhesitant,ȱorȱjustȱtoȱgetȱfamiliarȱwithȱhowȱitȱfeels.ȱ
3. Theȱaccelerometerȱwillȱalreadyȱbeȱonȱanȱelasticȱbeltȱwhenȱitȱisȱgivenȱtoȱyouȱforȱ
useȱinȱtheȱfield.ȱFittingȱitȱisȱsimplyȱaȱmatterȱofȱputtingȱtheȱbeltȱaroundȱtheȱchild’sȱ
waistȱandȱfasteningȱit.ȱTheȱaccelerometerȱisȱwornȱonȱtheȱrightȱhip,ȱwithȱtheȱ
smileyȱstickerȱfacingȱoutȱandȱtheȱrightȱwayȱup.ȱȱ
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4. Whereȱpossible,ȱgetȱtheȱchildȱtoȱattachȱtheȱactivityȱmonitor.ȱAssistȱthemȱifȱ
requestedȱorȱifȱrequiredȱ(i.e.ȱifȱtheyȱfitȱitȱincorrectly).ȱEnsureȱyouȱexplainȱitsȱ
correctȱpositioning.ȱ
5. Discussȱwithȱtheȱchildȱhowȱtheȱaccelerometerȱneedsȱtoȱbeȱwornȱinȱsimpleȱ
languageȱ(callȱitȱanȱactivityȱmonitorȱorȱanȱactivityȱcounter)ȱtheyȱcanȱunderstand.ȱ
Explainȱtoȱtheȱchildȱthatȱtheȱmonitor:ȱ
x needsȱtoȱbeȱwornȱallȱdayȱfromȱwhenȱtheyȱwakeȱupȱuntilȱwhenȱtheyȱgoȱtoȱbed;ȱ
x needsȱtoȱbeȱtakenȱoffȱwhenȱtheyȱgoȱinȱwater;ȱ
x canȱbeȱwornȱunderneathȱorȱoverȱtheirȱclothes;ȱ
x needsȱtoȱbeȱwornȱonȱtheȱrightȱhipȱ(showȱthemȱwhereȱexactly);ȱ
x theȱstickerȱneedsȱtoȱgoȱfacingȱoutȱandȱtheȱrightȱwayȱupȱ–ȱtellȱtheȱchildȱifȱtheȱ
stickerȱisȱupȱtheȱwrongȱwayȱtheȱcomputerȱthinksȱtheȱchildȱisȱupsideȱdown;ȱ
x isȱlikeȱaȱwatchȱinȱthatȱitȱcan’tȱseeȱorȱhearȱanythingȱthatȱtheyȱdo;ȱ
x needsȱtoȱbeȱwornȱbyȱthemȱandȱnoȬoneȱelse:ȱ“youȱcannotȱswapȱwithȱaȱfriendȱ
becauseȱthatȱmonitorȱisȱsetȱspecificallyȱforȱyouȱandȱifȱsomeoneȱelseȱwearsȱitȱ
theȱcomputerȱinȱtheȱmonitorȱwillȱthinkȱthatȱtheyȱareȱyou”;ȱ
x needsȱtoȱcomeȱbackȱonȱthemȱtoȱtheȱcentreȱtheȱfollowingȱweekȱonȱtheȱsameȱ
day;ȱandȱ
x thatȱtheirȱparentsȱneedȱtoȱfillȱoutȱtheȱactivityȱlogȱforȱthemȱ(youȱcanȱexplainȱitȱ
brieflyȱtoȱthemȱifȱtheyȱseemȱinterestedȱorȱyouȱthinkȱtheyȱmightȱunderstand).ȱ
6. Oneȱpersonȱfitsȱtheȱchildȱwithȱtheȱmonitorȱandȱanotherȱpersonȱrecordsȱtheȱserialȱ
numberȱandȱtheȱdayȱitȱisȱputȱonȱthem.ȱItȱisȱVERYȱimportantȱthatȱtheȱcorrectȱ
numberȱisȱrecordedȱforȱtheȱparticularȱchildȱalongȱwithȱtheȱdateȱitȱisȱfitted.ȱ
7. Giveȱtheȱchildȱtheirȱchoiceȱofȱstickerȱonceȱtheyȱhaveȱbeenȱweighed,ȱmeasuredȱandȱ
hadȱtheirȱaccelerometerȱfitted.ȱ
6.13.2 Non-attendees 
Someȱchildrenȱwillȱnotȱbeȱinȱattendanceȱatȱtheȱcentreȱonȱtheȱscheduledȱvisitȱday.ȱMakeȱ
sureȱtheseȱchildrenȱareȱnotedȱonȱtheȱdataȱcollectionȱform.ȱȱ
6.14At the conclusion of each centre  
x Noteȱanyȱchildrenȱwhoȱwereȱscheduledȱtoȱbeȱincludedȱinȱtheȱstudyȱbutȱwhoȱwereȱ
absentȱonȱtheȱdayȱonȱtheȱdataȱcollectionȱform.ȱ
x Noteȱanyȱchildrenȱwhoȱrefusedȱparticipationȱinȱanyȱpartȱofȱtheȱstudyȱonȱtheȱdataȱ
collectionȱform.ȱ
x Ensureȱtheȱserialȱnumberȱofȱeachȱaccelerometerȱisȱaccuratelyȱrecordedȱnextȱtoȱtheȱ
nameȱofȱtheȱchildȱitȱwasȱfittedȱto.ȱ
x Ensureȱallȱheightȱandȱweightȱmeasurements,ȱandȱcalculatedȱmeanȱvalues,ȱareȱ
accuratelyȱrecordedȱonȱtheȱdataȱcollectionȱform.ȱ
x Ensureȱallȱpaperworkȱisȱinȱorder.ȱ
x Returnȱpaperwork,ȱequipmentȱandȱvehicleȱtoȱtheȱoffice.ȱ
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6.15Follow-up procedure for non-attendees & refusers 
Thisȱprocedureȱwillȱprimarilyȱbeȱdoneȱbyȱtheȱofficeȱstaff.ȱ
1. Contactȱparentsȱasȱsoonȱasȱpossibleȱfollowingȱtheȱmeasurementȱsession.ȱ
2. Discussȱtheȱissueȱ(refusalȱbyȱchild,ȱnonȬattendance,ȱchild’sȱdiscomfit)ȱwithȱ
parents.ȱȱ
3. Whereȱpossible,ȱsuggestȱanȱalternateȱmeasurementȱand/orȱfittingȱdate.ȱ
4. Parentsȱmayȱpreferȱtoȱmeasureȱtheirȱchildȱatȱhome,ȱorȱmayȱpreferȱtoȱprovideȱ
recentȱheightȱ&ȱweightȱinformation.ȱ
5. Forȱparentsȱwhoseȱchildrenȱrefusedȱtoȱhaveȱtheȱaccelerometerȱfitted,ȱexplainȱhowȱ
toȱfitȱitȱandȱthatȱitȱwasȱsentȱhomeȱinȱtheirȱparentȱpack.ȱ
6.16Return visits 
x ContactȱparentsȱbyȱemailȱorȱSMSȱtoȱremindȱthemȱofȱreturnȱdateȱforȱsurveyȱandȱ
accelerometer.ȱ
x Takeȱlistȱofȱchildrenȱdueȱtoȱreturnȱsurveysȱandȱaccelerometers.ȱ
x Collectȱsurveys.ȱ
x Removeȱaccelerometersȱfromȱchildren.ȱGiveȱthemȱanotherȱsticker.ȱ
x Tickȱoffȱonȱlistȱsurveysȱandȱaccelerometersȱforȱthoseȱchildrenȱthatȱhaveȱbeenȱ
collected.ȱ
x Leaveȱreminderȱslipsȱforȱthoseȱthatȱhaveȱnotȱbeenȱreturnedȱ(markȱonȱslipȱifȱitȱisȱ
surveyȱorȱaccelerometerȱorȱboth)ȱandȱmarkȱdateȱforȱreturnȱpickȬup.ȱ
x Collectȱstaffȱsurveys.ȱ
x Markȱoffȱthoseȱthatȱhaveȱbeenȱreturned.ȱ
x Leaveȱreminderȱslipsȱorȱspeakȱwithȱstaffȱforȱthoseȱthatȱhaveȱnotȱbeenȱreturned.ȱ
MarkȱdateȱforȱreturnȱpickȬup.ȱ
x Highlightȱonȱlistȱthoseȱwhoȱstillȱneedȱtoȱbeȱcontacted.ȱ
x Theȱdataȱfromȱtheȱmonitorsȱneedsȱtoȱbeȱdownloadedȱonȱtoȱtheȱcomputerȱandȱ
thenȱinitialisedȱforȱtheȱnextȱlot.ȱ
6.17 Sending child activity reports 
Referȱtoȱtheȱfileȱ“J:\swam\MTIȱcurrentȱprogram\creatingȱresultȱlettersȱusingȱtheȱMTIȱ
program”ȱforȱhowȱtoȱdoȱthis.ȱTryȱtoȱensureȱitȱisȱdoneȱinȱasȱtimelyȱaȱfashionȱasȱpossible,ȱ
asȱparentsȱhaveȱbeenȱpromisedȱanȱactivityȱreportȱduringȱtheirȱrecruitment.ȱ
6.18Updating databases 
Updateȱdatabaseȱinformationȱforȱcentresȱandȱindividuals,ȱenteringȱallȱrelevantȱ
information.ȱThisȱshouldȱhappenȱfollowingȱeveryȱcentreȱvisitȱwhereȱmeasurementȱ
sessions,ȱaudits,ȱand/orȱcollectionsȱtakeȱplace.ȱ
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Whenȱenteringȱheightȱ&ȱweightȱdetails,ȱnoteȱtheȱfollowing:ȱ
x Ifȱaȱ3rdȱmeasurementȱwasȱunnecesarilyȱdone,ȱcrossȱoutȱtheȱlastȱoneȱandȱdoȱnotȱ
enterȱ
x Ifȱaȱ3rdȱmeasurementȱshouldȱhaveȱbeenȱdone,ȱenterȱdataȱandȱnoteȱ‘measurementȱ
error’ȱȱ
6.19Reminders for late returns 
Initiallyȱleaveȱaȱreminderȱslipȱ(forȱparentsȱand/orȱstaff)ȱatȱtheȱcentreȱwithȱtheȱdateȱofȱ
returnȱforȱfollowȬupȱcollection.ȱWeȱwillȱalsoȱringȱparticipantsȱtoȱremindȱthemȱofȱtheȱ
extendedȱreturnȱdate.ȱIfȱtheirȱitemsȱareȱstillȱnotȱreturned,ȱparticipantsȱwillȱbeȱcontactedȱ
again,ȱandȱreplyȬpaidȱenvelopesȱwillȱbeȱsentȱoutȱforȱthemȱtoȱpostȱtheȱitemsȱback.ȱ
6.20 Calibrating and checking equipment 
*******************ȱDETAILSȱOFȱTHISȱSECTIONȱAREȱSTILLȱTOȱBEȱFINALISEDȱ**********ȱ
6.21Final things to do 
x CertificateȱofȱAppreciationȱtoȱcentresȱ
x Giftȱvouchersȱtoȱparentsȱandȱstaffȱ
x Activityȱreportsȱtoȱparentsȱ
x Summaryȱofȱfindingsȱtoȱparticipantsȱ
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Healthy Active Preschool Years Study 
Measuring Protocol 
CHILD MUST REMOVE: 
x shoes
x any hair ornaments that may impede measurement 
x heavy outer garments (coat, jacket, big jumper) 
x any heavy articles in pockets
WEIGHT
1. Press “on” button.  Wait until scales show “0.0”. 
2. Ask child to stand: 
x centred on scales 
x feet evenly apart
3. Ask the child to look straight ahead and stand still, hands 
by their side. 
4. Read and record the measurement on the data collection form. 
5. Record to nearest 0.1 kg on the data collection form. If the display flashes between two weights 
even when the child is standing perfectly still (eg. 40.5kg and 40.6 kg) record the weight as 40.55kg. 
6. Ask the child to step off the scales. Wait until the scales return to “0.0” and then repeat 
the above process. If the two weights differ by more than 0.5kg, take a third weight 
following the same process. Record the mean of the two closest weights on the child’s 
green “Healthy Active Preschool Years” card.
HEIGHT
1. Ask child to stand: 
x up straight 
x feet and heels together 
x heels, buttocks, shoulders and back of head should be against the upright section of 
the stadiometer
x arms relaxed by sides 
2. Gently position their head.  Hold your hand gently under their jaw, so that the top of 
their head and the stadiometer form a right angle and their head is in the Frankfurt 
plane.
3. Ask child to look straight ahead at marker on the wall 
4. Check that their head is still positioned correctly and their heels are still flat on the 
floor. While they take a deep breath in, apply gentle upward pressure under their chin. 
Bring the set square down to rest on the child’s head.
5. Record to nearest 0.1 cm on the data collection form. 
6. Ask the child to step off and step back onto the stadiometer and record a second 
measurement.   
7. If the two measurements differ by 0.5cm or more, take and record a third measurement. 
8. Record the mean of the two closest heights on the child’s green “Healthy Active 
Preschool Years” card. 
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7 Other project information 
7.1 Thank-you gift protocol 
Thankȱyouȱgiftsȱwillȱbeȱsentȱtoȱparentsȱfollowingȱreturnȱofȱallȱitemsȱ–ȱsurvey,ȱactivityȱ
recordȱandȱaccelerometer.ȱ
7.2 Victorian school term dates 2008 
Termȱ1ȱȱ 29ȱJanuaryȱtoȱ20ȱMarchȱȱ
Termȱ2ȱȱ 7ȱAprilȱtoȱ27ȱJuneȱȱ
Termȱ3ȱȱ 14ȱJulyȱtoȱ19ȱSeptemberȱȱ
Termȱ4ȱȱ 6ȱOctoberȱtoȱ19ȱDecemberȱȱ
7.3 Office hours 
Trina’sȱhours:ȱ Mondayȱ mostȱofȱtheȱdayȱ(teachingȱ2Ȭ3ȱpm)ȱ
Tuesdayȱ mostȱofȱtheȱdayȱ(teachingȱ10amȬ12pm,ȱandȱ3Ȭ5pmȱ
(alternateȱweeks))ȱ
Wednesdayȱ probablyȱnotȱmuchȱ
Thursdayȱ mostȱofȱtheȱdayȱ
Fridayȱ mostȱofȱtheȱdayȱ
Liz’sȱhours:ȱ Tuesdayȱ 8.30amȱ–ȱ3pmȱ
Wednesdayȱ 12.30pmȱ–ȱ3pmȱ
Thursdayȱ 8.30amȱ–ȱ3pmȱ
Fridayȱ 12.30pmȱ–ȱ3pmȱ
Pleaseȱnote:ȱTrinaȱwillȱbeȱavailableȱonȱmobileȱmostȱofȱtheȱtimeȱifȱnotȱinȱtheȱoffice.ȱ
Feelȱfreeȱtoȱcallȱatȱanytimeȱifȱyouȱhaveȱanyȱqueriesȱatȱall.ȱThereȱwillȱusuallyȱbeȱanȱ
officeȱstaffȱmemberȱinȱtheȱofficeȱforȱcollectionȱandȱreturnȱofȱequipment.ȱ
7.4 Troubleshooting 
7.4.1 What to do if you can’t make a centre appointment 
CallȱTrinaȱorȱLizȱwithȱasȱmuchȱnoticeȱasȱpossible.ȱIfȱit’sȱ6ȱa.m.ȱonȱtheȱdayȱthatȱyouȱareȱ
supposedȱtoȱattendȱandȱyouȱwakeȱonȱyourȱdeathbed,ȱphoneȱTrinaȱonȱherȱmobile.ȱ
 HAPPYȱResearchers’ȱProtocolȱManualȱ 27ȱ
7.4.2 If you’re running late  
Travelȱtimesȱvaryȱandȱsometimesȱyouȱunderestimateȱhowȱlongȱitȱwillȱtakeȱtoȱgetȱtoȱaȱ
schoolȱorȱtheȱtrafficȱisȱworseȱthanȱyouȱexpect.ȱAlso,ȱinvariablyȱunexpectedȱthingsȱ
disruptȱplans,ȱe.g.ȱalarmsȱnotȱgoingȱoff!ȱIfȱyou’reȱrunningȱlateȱit’sȱniceȱtoȱletȱtheȱ
personȱexpectingȱyouȱknow.ȱYouȱwillȱhaveȱcontactȱdetailsȱonȱtheȱsheetȱgivenȱtoȱyouȱ
atȱtheȱoffice.ȱIfȱthereȱisȱnoȱanswerȱandȱnoȱansweringȱmachine,ȱjustȱletȱTrinaȱorȱLizȱ
knowȱandȱweȱwillȱkeepȱtryingȱtoȱcontactȱthemȱtoȱletȱthemȱknowȱyouȱareȱonȱyourȱ
way.ȱIfȱyou’reȱrunningȱlateȱtoȱgetȱtoȱtheȱofficeȱtoȱcollectȱyourȱequipment,ȱpleaseȱletȱ
TrinaȱorȱLizȱknowȱandȱtheyȱcanȱcontactȱtheȱcentreȱonȱyourȱbehalf.ȱ
7.4.3 Regular update/feedback meetings 
Thereȱisȱunlikelyȱtoȱbeȱtimeȱtoȱhaveȱregularȱmeetingsȱwhereȱweȱallȱgetȱtogetherȱandȱ
shareȱexperiences,ȱalthoughȱIȱwillȱtryȱtoȱscheduleȱatȱleastȱoneȱmeeting.ȱHowever,ȱitȱisȱ
important,ȱparticularlyȱinȱtheȱbeginning,ȱtoȱshareȱproblems,ȱthingsȱthatȱworkedȱwell,ȱ
etc.,ȱsoȱthatȱeveryoneȱcanȱbenefitȱfromȱeachȱother’sȱexperiences.ȱIfȱpossible,ȱgiveȱmeȱ
feedbackȱafterȱeachȱcentreȱvisitȱandȱIȱwillȱtryȱtoȱpassȱonȱparticularȱ“pearls”ȱtoȱallȱtheȱ
otherȱHAPPYȱteamȱmembersȱsoȱweȱcanȱallȱbenefitȱfromȱparticularlyȱgoodȱorȱbadȱ
experiences.ȱ
7.4.4 Timesheets 
Weȱgetȱpaidȱfortnightly.ȱTimesheetsȱneedȱtoȱbeȱsubmittedȱtoȱTrinaȱorȱLizȱonȱorȱ
beforeȱtheȱFridayȱendȱofȱtheȱpayȱperiod.ȱYourȱbankȱaccountȱshouldȱbeȱcreditedȱwithȱ
yourȱpayȱtheȱscheduledȱpayȱdateȱ(thereȱisȱaȱratherȱlargeȱleadȱtime).ȱMakeȱsureȱyouȱ
keepȱaȱcopy,ȱandȱpleaseȱprovideȱaȱcopyȱ(withȱtheȱoriginal)ȱwhenȱyouȱsubmitȱit.ȱ
Theȱmostȱimportantȱpointȱtoȱrememberȱisȱtoȱsignȱyourȱcardȱorȱyouȱwon’tȱgetȱpaid!ȱ
YourȱstartȱtimeȱisȱwhenȱyouȱarriveȱatȱDUȱandȱyourȱfinishȱtimeȱisȱwhenȱyouȱcompleteȱ
yourȱreturnȱofȱequipmentȱandȱpaperworkȱatȱDU.ȱȱ
7.4.5 Travel reimbursement 
CompleteȱtheȱPrivateȱVehicleȱTravelȱClaimȱformȱ(foundȱinȱtheȱdrawȱinȱtheȱLevelȱ3ȱ
photocopyȱroomȱjustȱbeforeȱreception).ȱEnsureȱallȱdetailsȱareȱcompletedȱandȱtheȱ
accountȱcodeȱisȱincluded.ȱHandȱtheȱcompletedȱformȱtoȱTrinaȱorȱLizȱforȱapprovalȱandȱ
lodging.ȱAsȱforȱtimesheets,ȱkeepȱaȱcopyȱforȱyourself,ȱandȱprovideȱaȱcopyȱ(withȱtheȱ
original)ȱwhenȱyouȱsubmitȱit.ȱ
 HAPPY Researchers’ Protocol Manual 28 
Appendixȱ1ȱ
References 
Australian Council for Health Physical Education and Recreation (1985). Australian health 
and fitness survey 1985. Adelaide: ACHPER Publications. 
Wake, M., Salmon, L., Waters, E., Wright, M., & Hesketh, K. (2002). Parent-reported health 
status of overweight and obese Australian primary school children: a cross-sectional 
population survey. International Journal of Obesity, 26(5), 716. 
Date of centre visit: 
Appendix C.5: HAPPY Study – Data collection recording form 
 
Scheduled Arrival Time  Time left centre  
No. of children scheduled  No. of children measured  
Audits to be conducted   Audits conducted (circle)  
Centre name:  
Centre address:  
Melways reference:  
Name of contact person:
Contact number:
Staff
name (1) 
Staff
name (1) 
Staff
name (2) 
Staff
name (2) 
Notes/comments
(Use if 3rd measurement required, 
noting whether Staff (1) or (2).) 
Child
ID
Child name Activity monitor # Consent 
form
Age Height 1 
(cm) 
Weight 1 
(kg) 
Height 2 
(cm) 
Weight 2 
(kg) 
          
          
          
          
          
          
          
          

Appendix C.6 – HAPPY Study flow chart showing recruitment and participation 
 

Too many NESB parents 
Childcare n=0 (0%) 
Preschool n=2 (6%)
Too busy/much research 
Childcare n=8 (40%) 
Preschool n=9 (30%)
Not interested 
Childcare n=9 (45%) 
Preschool n=15 (50%)
Don’t do research 
Childcare n=0 (0%) 
Preschool n=2 (6%)
Reasons
Centres 
Refused
Centres with respondents 
Childcare n=32 (94%) 
Preschool n=31 (100%) 
Centres no respondents 
Childcare n=2 (6%) 
Preschool n=0 (0%) 
PLS & consents dist’d 
n=4109 
Initially agreed to 
participate 
n=516 (12.6%)
Total H-W 
n=500 (99.8%)

Total Monitor (valid 
data 3 week & 1 
weekend days) 
n=364 (74%)
Total Survey 
 n=478 (95%) 
Number of children 
who returned 
monitor  
n=492 (98%)
Problems with monitors*:
Monitor not returned n=9 
Monitor failed  n= 6
Monitor not worn  n=1
Unable to process acc data (dob 
missing)   n=5 
Unable to process acc data (no survey)
n=16
Children
Child Visits 
Actual children 
participants 
n=501 (97%)
Withdrawn    n=15 
No data provided   n=0
Attending preschool 
n=209 (41.7%)
Attending 
childcare  
n=291 (58.1%)
Recruited then not 
attend centre 
n=1 (0.2%)
Mailed centre PLS
Childcare n=54 
Preschool n=61 
Centre consent to participate 
Childcare n= 34 (63%) 
Preschool n= 31 (51%) 
Immediate refusal  
Childcare n=20 (37%) 
Preschool n=30 (49%)
START
Centres 
Centre components 
Child survey, monitor, H-W n =440 
Child survey only   n=1 
Child survey and monitor  n=0 
Child survey, H-W  n=36 
Monitor and H-W   n=16 
Monitor only   n=0 
H-W only   n=8 
NOTES:
*     Children who had a failed monitor wore a   
       monitor a second time to collect the data 
^     Home visits were undertaken only if repeated  
       attempts to weigh/measure child at centre failed 
#     One child was not weighed/measured or  
PLS: plain language statement  
h-w: height-weight measures 
HAPPY Recruitment 
Child Components 
Centre visits      
n= 497 (99.4%)
Home visits^ 
n=3 (0.6%)
Total visits#
(h-w/monitor) 
n=500 (99.8%) 
Centre policy audits
n=61 (97%) 
 Centre physical audits 
n= 62 (98%)
Returned 
survey 
n= 108 
(86%)
Consented
n= 125 
(22%) 
Teachers - distributed 
n= 577
Other 
Childcare n=3 (15%) 
Preschool n=2 (6%)
Data for centre components collected but not reported in this thesis 

Appendix D:
HAPPY Study parent survey
(Chapter Four) 

ID: ___________
The HAPPY Study 
 
Healthy Active  
Preschool Years 
2008
Parent/Carer name:  _____________________ 
Child name:  ___________________________ 
If you have any questions contact Ms Trina Hinkley on 9251 7262 
IMPORTANT INSTRUCTIONS – 
PLEASE READ 
Thank you for taking the time to complete this survey. We would like the main carer of the child named on the 
front of this survey complete it. It will take you approximately 30 minutes to complete, although this may vary 
depending on your answers. Once you have finished your survey, please place it in the envelope provided and 
return it with your preschool child to the centre you collected it from by the date shown in the enclosed 
information.  
We will refer to your child who is participating in this study as ‘your preschool child’. This does not mean that your 
child has to attend preschool to be included in the study. In fact, we would like to include as many children as 
possible who do not attend preschool. We use this term to refer to children aged three to five years who have not 
yet started school. 
Throughout this survey, we will refer to some terms that you will need to understand. These terms are: 
x ‘physical activity’ – by this we mean when your preschool child is participating in active play, walking or 
cycling to places, sport or exercise. This includes time at playgrounds or other play spaces (including 
beaches and indoor play spaces), time outdoors in the backyard, and any other time inside when your 
preschool child is being active.  
x ‘your local neighbourhood’ – by this we mean your suburb or the local area in which you live. 
x ‘preschool’ – by this we mean either the preschool or kindergarten that your preschool child attends. 
Preschool generally has a structured program where children attend on specific days of the week for a 
set period. Preschool is often considered to help children get ready for formal schooling, and usually 
only caters for children aged three to five years. This is quite different from ‘childcare’. 
x ‘childcare’ – by this we mean regular child care in a centre or family day care environment, which might 
be where your preschool child attends while you work or study, or do other activities without your 
preschool child. Childcare is often available from early morning until early evening. Childcare can cater 
for children from around six weeks of age until school age. Even if your child’s childcare centre runs a 
preschool program, we still consider this to be childcare. 
x ‘playgroup’ – by this we mean an informal session where mums, dads, grand parents, caregivers, 
children and babies meet together in a relaxed environment. Activities at playgroup are generally either 
free or low cost, and parents and caregivers stay to interact with the other adults and to play with the 
children. Playgroups cater for children from 0-5 years of age. 
Please answer each question by ticking or circling the most suitable option. Where you are asked to write an 
answer please read the question carefully and answer the best you can in the space provided. If you are unsure 
about how to answer a question, please choose the answer that best reflects how you feel. 
When marking your answers on the survey, please clearly tick or circle your response so we can easily see 
which answer you chose. For example: 
When asked to tick your answer, please do so like this: 
 Yes ; No 
When asked to circle your answer, please do so like this: 
Strongly 
disagree1
Disagree2
Neither agree 
nor disagree3
Agree4
Strongly
Agree5
Don’t know6
Not
applicable7
If you make an error, please clearly cross out the incorrect answer and choose the correct answer. For example: 
Strongly 
disagree1
Disagree2 Neither agree 
nor disagree3
Agree4
Strongly
Agree5
Don’t know6
Not
applicable7
Section A: About you 
Please write today’s date:   _ _ / _ _ / 200 _ 
A1. How old are you? _______ years 
A2. What is your sex? (Please tick ONE)
1 Male 2 Female 
A3. What country were you born in? (Please tick ONE)
1 Australia 2 UK or Ireland 
3 Italy  4 Greece 
5 Netherlands 6 Germany 
7 New Zealand 8 Vietnam 
9 Poland 10 Other (please specify) __________________ 
A4. How tall are you without shoes? (provide your best guess if you are not sure) 
____________ centimetres     OR    _________ feet and _________ inches 
A5. How much do you weigh without clothes or shoes? (Provide your best guess if you are not sure. If you 
are currently pregnant, please provide your pre-pregnancy weight)) 
______________ kilograms     OR    _________ stone and _________ pounds 
A6. What is your highest level of schooling? (Please tick ONE)
1 No formal qualifications 
2 Year 10 or equivalent (e.g. School Certificate) 
3 Year 12 or equivalent (e.g. Higher School Certificate) 
4 Trade/apprenticeship/certificate (e.g. hairdresser, chef, plumber) 
5 Diploma (e.g. Business/Accounting) 
6 University degree  
7 Post-graduate qualification (e.g. Graduate Diploma, Masters,PhD) 
A7. Are you currently: (Please tick the ONE you spend most time in) 
1 Employed full time  
2 Employed part time  
3 Home-duties full time 
4 A student 
5 Retired 
6 Unemployed 
7 Other (please state) ____________________________ 
A8. What is your current marital status? (Please tick ONE)
1 Married 2 De facto/living together 
3 Separated  4 Divorced 
5 Widowed 6 Never married 
A9. Do you own a dog? (Please tick ONE) 
1 Yes 2 No 
A10. How many cars are there in your household? (Please write the number)
______________ cars 
A11. Do you have a disability or suffer from poor health? (Please tick ONE)
1 Yes 2 No 
 
If yes, please describe:  ________________________________________ 
A12. Do you or your partner have a Health Care Card or Pension Card (from Centrelink)? (Please tick 
ONE)
1 Yes 2 No 
Your free time 
In this section we want you to think about the physical activities you do in your free time in a typical 
week. These questions are about that time when you are NOT WORKING OR DOING CHORES. 
A13. In a TYPICAL WEEK HOW MANY TIMES do you usually do vigorous physical activity which makes 
you breathe harder or puff and pant, for at least 10 minutes continuously? (eg tennis, jogging, cycling) 
(Please write the number)
_________________  times 
A14. Please estimate the TOTAL AMOUNT OF TIME that you usually spend doing vigorous physical 
activity in a TYPICAL WEEK (Please write the number)
_________________  hours and ________________ minutes 
A15. In a TYPICAL WEEK, HOW MANY TIMES do you usually walk or do other moderate physical activity, 
for at least 10 minutes continuously? (eg gardening, walking the dog, golf, lap swimming) (Please 
write the number)
_________________  times 
A16. Please estimate the TOTAL AMOUNT OF TIME that you usually spend doing moderate physical 
activity in a TYPICAL WEEK (Please write the number)
_________________  hours and ________________ minutes 
A17. Please estimate the TOTAL AMOUNT OF TIME you usually spend watching TV and DVDs/videos
during a TYPICAL WEEK. This is when it is the main activity you are doing (eg you would not include 
time when the TV was switched on and you were preparing a meal) (Please write the number)
_________________  hours and ________________ minutes 
Section B: Your partner 
B1. Do you have a partner (husband/wife or de facto) who you live with? (Please tick ONE)
1 Yes 2 No – Please go to Section C
If you are not sure of the answers to any of these questions, you can ask your partner to help you.
B2. How old is your partner? ________ years 
B3. What is your partner’s sex? (Please tick ONE)
1 Male 2 Female 
B4. Where was your partner born? (Please tick ONE)
1 Australia 2 UK or Ireland 
3 Italy  4 Greece 
5 Netherlands 6 Germany 
7 New Zealand 8 Vietnam 
9 Poland 10 Other (please specify) __________________ 
B5. How tall is your partner without shoes? (provide your best guess if you are not sure)
______________ centimetres     OR   _________ feet and __________ inches 
B6. How much does your partner weigh without clothes or shoes? (Provide your best guess if you are not 
sure. If your partner is currently pregnant, please provide her pre-pregnancy weight.) 
______________ kilograms     OR  _________ stone and __________ pounds 
B7. What is your partner’s highest level of schooling? (Please tick ONE)
1 No formal qualifications 
2 Year 10 or equivalent (e.g. School Certificate) 
3 Year 12 or equivalent (e.g. Higher School Certificate) 
4 Trade/apprenticeship/certificate (e.g. hairdresser, chef, plumber) 
5 Diploma (e.g. Business/Accounting) 
6 University degree  
7 Post-graduate qualification (e.g. Graduate Diploma, Masters,PhD) 
B8. Is your partner currently: (Please tick the ONE they spend most time in)
1 Employed full time  
2 Employed part time  
3 Home-duties full time 
4 A student 
5 Retired 
6 Unemployed 
7 Other (please state) ____________________________ 
B9. Does your partner have a disability or suffer from poor health? (Please tick ONE)
1 Yes 2 No 
 
If yes, please describe:  ________________________________________ 
Your partner’s free time 
In this section we want you to think about the physical activities that your partner does in his/her free 
time in a typical week. These questions are about that time when he/she is NOT WORKING OR DOING 
CHORES. 
B10. In a TYPICAL WEEK how many times does your partner usually do vigorous physical activity which 
makes him/her breathe harder or puff and pant, for at least 10 minutes continuously? (eg tennis, 
jogging, cycling) (Please write the number)
_________________  times 
B11. Please estimate the total time that he/she usually spends doing vigorous physical activity in a 
TYPICAL WEEK  (Please write the number)
_________________  hours and ________________ minutes 
B12. In a TYPICAL WEEK, how many times does your partner usually walk or do other moderate physical 
activity, for at least 10 minutes continuously? (eg gardening, walking the dog, golf, lap swimming) 
(Please write the number)
_________________  times 
B13. Please estimate the total time that he/she usually spends doing these activities in a TYPICAL WEEK  
(Please write the number)
_________________  hours and ________________ minutes 
B14. Please estimate the total time your partner usually spends watching TV and DVDs/videos during a 
TYPICAL WEEK. This is when it is the main activity he/she is doing (eg you would not include time 
when the TV was switched on and he/she was preparing a meal) (Please write the number)
_________________  hours and ________________ minutes 
Section C: Your preschool child 
Please think about your preschool child  
as you answer these questions. 
C1. What is your preschool child’s date of birth?  
(day/month/year) _________/_________/ 20______ 
C2. What is the sex of your preschool child? (Please tick ONE)
1 Male 2 Female 
C3. How many hours per night does your preschool child usually sleep at the moment? (Please write the 
number)
Write the number here:  __________ hours 
C4. How many hours does your preschool child usually sleep/nap for during the day at the moment? 
(Please write the number. If your preschool child does not usually have a daytime nap, please write 
‘0’.)
Write the number here:  __________ hours 
C5. Does your preschool child have a disability or suffer from poor health (including asthma)? (Please tick 
ONE) 
1 Yes 2 No 
If yes, please describe:  ________________________________________ 
C6. What relation are you to the preschool child involved in this study? (Please tick ONE)
1 Mother 2 Father 
3 Stepmother 4 Stepfather 
5 Grandparent 6 Guardian 
7 Other (please specify): _______________________  
C7. Thinking about your preschool child, which of the following applies to their family situation? (Please 
tick ONE)
1 Both the child’s birth parents live together 
2 The child’s birth parents live apart 
3 Other family situation. Please describe: ___________________________ 
__________________________________________________________ 
C8. Which of the following best describes your preschool child’s living arrangements? (Please tick ONE)
My preschool child lives with me: 
1 All or most of the time 
2 About half of the time 
3 Less than half of the time 
C9. How many other children aged under 18 years currently live in your house? (NOT including the child 
in this study.) 
Write the number here:  ____________ 
What are their ages and sex? 
 
Age (years) Sex (M/F) 
_____________ M  /  F  
_____________ M  /  F 
_____________ M  /  F 
_____________ M  /  F 
_____________ M  /  F 
_____________ M  /  F 
Being a child 
C10. Please tell us how much you agree or disagree with these statements. (Please circle ONE response 
on each line)
a. My preschool child is active by him/herself  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. My preschool child is active with his/her 
siblings (e.g. outdoor play, rough-and-
tumble) 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
My child 
has no 
siblings6
c. My preschool child is active with his/her 
friends(e.g. outdoor play, rough-and-tumble) 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. My preschool child is active with his/her pets 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
We have 
no pets6
e. My preschool child is active for longer when 
with someone else than when on his/her 
own  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. My preschool child is competitive with other 
children when being physically active  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
C11. Please tell us how often your preschool child might do the following things. (Please circle ONE 
response on each line)
a. My preschool child asks for me/my partner to 
be active with him/her 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
I do not 
have a 
partner6
b. My preschool child asks his/her siblings to 
be active with him/her  
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
My child 
has no 
siblings6
c. My preschool child asks people outside our 
immediate family to be active with him/her 
(e.g. uncles, parents’ friends) 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
d. My preschool child asks for opportunities to 
be active (eg going to the park/indoor play 
centre)  
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
e. My preschool child likes to help out with 
active things around the home like gardening 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
f. My preschool child is more likely to watch TV 
than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
We don’t 
have a TV5
g. My preschool child is more likely to play 
electronic games than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
We don’t 
have e-
games5
h. My preschool child is more likely to play 
inside/draw/do craft than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
C12. Below are some reasons that might stop your preschool child from doing more physical activity than 
he/she already does. How much do you agree or disagree with each of the following statements? 
(Please circle ONE response on each line)
a. My preschool child already does a lot of physical activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. My preschool child doesn’t have enough energy to do more 
physical activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
c. My preschool child doesn’t have enough time to do 
physical activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. My preschool child doesn’t have anyone to be physically 
active with 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. My preschool child just doesn’t enjoy being physically 
active 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. The right facilities are not available for my preschool child 
to do more physical activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
g. My preschool child is too overweight to participate in 
physical activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
h. My preschool child feels uncomfortable with groups of 
children 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
i. My preschool child doesn’t have good enough skills (eg 
kicking, throwing, catching) to do more physical activity  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
j. My preschool child will have more freedom and 
opportunities to be active when he/she is older and more 
mature 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
Things your preschool child does 
C13. This question is about some of the physical activities that your preschool child might do. 
THINKING ABOUT THE LAST MONTH, how often does your preschool child USUALLY do the following 
physical activities during a typical WEEK? (Please circle one response for each item) 
a. Walk to kinder/school 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Walk to other destinations 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
c. Walk for exercise, fun or 
pleasure 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
d. Ride a bike/scooter to 
kinder/school  
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
e. Ride a bike/scooter to other 
destinations 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
f. Ride a bike/scooter for fun 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
g. Walk the dog 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
We don’t 
have a 
dog6
h. Play with the dog 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
We don’t 
have a 
dog6
i. Play in the backyard 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
j. Play on a trampoline, swings or 
other equipment 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
k. Use toys/ equipment such as 
bats & balls in his/her play 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
l. Swim in a pool 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
m. Dance to the television or music 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
The following questions are about ORGANISED sports, games or activities that your preschool child 
does during the week and on weekends. Please think about a normal week. By organised sports or 
activities, we mean attending a session at a particular time with a coach, teacher, or trainer. Organised sports or 
activities may or may not involve competition.
C14. THINKING ABOUT THE LAST MONTH, has your preschool child participated in any of the following 
structured activities? Please tick ‘Yes’ or ‘No’ for each activity. Please also complete how many times 
a week your child participates in this activity. 
a. Swimming 1 Yes 2 No ____________________  times per week 
b. Kindy gym/gymbaroo 1 Yes 2 No ____________________  times per week 
c. Dance/callisthenics 1 Yes 2 No ____________________  times per week 
d. Auskick/football 1 Yes 2 No ____________________  times per week 
e. Soccer 1 Yes 2 No ____________________  times per week 
f. Other (please specify below) 
 ___________________________ ____________________  times per week 
 ___________________________ ____________________  times per week 
C15. During a typical week does your preschool child attend playgroup? (please tick one response) 
1 Yes 2 No – please go to question C16
If yes, how many times per week does your preschool child attend playgroup? 
________________  times 
C16. Thinking about the last month, which of the following indoor LEISURE activities does your 
preschool child USUALLY do during a typical WEEK? 
For this question, please think about the time your child is not at preschool or childcare. 
Please circle either ‘Yes’ or ‘No’ for each item.  
For items you have circled ‘Yes’, please write the TOTAL time your preschool child participates in the activity 
for the WHOLE working/school week (that is, Monday to Friday). Please also write the TOTAL time your 
preschool child participates in the activity for the WHOLE weekend (that is, Saturday & Sunday).  
If you circle ‘Yes’ for an activity and your child only participates in that activity during either the working/ 
school week or the weekend, please write ‘0’ in the TOTAL hours column for the period they do not do that 
activity. 
Here is an example 
During a typical WEEK what leisure 
activities does your preschool child 
usually do? 
Does your preschool child 
usually do this activity? 
(please circle ONE answer 
for each)
TOTAL
hours/minutes 
Monday-Friday
TOTAL
hours/minutes 
Saturday & Sunday 
TV/videos/DVDs Yes1       No2 15hrs 6hrs 30mins 
Playstation© / Nintendo©/ X-Box©/ 
Gameboy©/ computer games 
Yes1       No2 0 2hrs 0mins 
During a typical WEEK what leisure 
activities does your preschool child 
usually do? 
Does your preschool child 
usually do this activity? 
(please circle ONE answer 
for each)
TOTAL
hours/minutes 
Monday-Friday
TOTAL
hours/minutes 
Saturday & Sunday 
a. TV/videos/DVDs Yes1       No2
b. Playstation© / Nintendo©/ X-Box©/ 
Gameboy©/ computer games Yes1       No2
c. Wii™/Eye Toy Yes1       No2
d. Computer / internet (excluding 
games) Yes1       No2
e. Quiet play (e.g. Lego™, books, 
train set, dolls, board games, craft) Yes1       No2
f. Imaginary games (e.g. dress ups, 
imitating TV characters) Yes1       No2
Your preschool child’s outdoor playtime 
Please think about a typical week for your preschool child. This might be different to today or any other 
days this week, for instance, if your preschool child has been ill or you have been on holidays.  
C17. Think for a moment about a TYPICAL WEEKDAY (Monday – Friday) for your preschool child IN THE 
LAST MONTH. How much time would you say your preschool child spends playing outdoors on a 
typical weekday? (Please write how much time in total)
_______________Hours  ______________Minutes 
C18. Now think about a TYPICAL WEEKEND DAY (Saturday – Sunday) for your preschool child IN THE 
LAST MONTH. How much time would you say your preschool child spends playing outdoors on a 
typical weekend day? (Please write how much time in total)
_______________Hours  ______________Minutes 
You’re about half-way through and doing well. 
 
This might be a good time to have a cuppa . . . . 
 
    
Section D: Being a parent 
Please answer these questions with your preschool child in mind. 
D1. This question is about concerns you might have for your preschool child. Please indicate how much 
you agree or disagree with the following concerns. (Please circle one response on each line)
a. I am concerned that my preschool child is overweight 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
b. I am concerned about my preschool child becoming 
overweight in the future 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
c. I am concerned about my preschool child having a 
traffic accident when he/she is being physically active in 
our neighbourhood 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
d. I am concerned about stranger danger when my 
preschool child is being physically active in our 
neighbourhood 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
e. I am concerned about my preschool child getting hurt 
(e.g. falling out of a tree) when he/she is being 
physically active 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
f. I am concerned about my preschool child not getting 
enough physical activity 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
g. I am concerned that my preschool child watches too 
much TV/videos/DVDs 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
h. I am concerned that my preschool child spends too 
much time on the computer 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
i. I am concerned that my preschool child spends too 
much time playing electronic games (such as X-Box, 
Playstation, GameBoy) 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly 
agree5
D2. Please state how often the following statements apply to you and your family situation.  
(Please circle one response on each line)
a. I am too tired to support my preschool child to be 
active (e.g. play outside with him/her, take 
him/her to park) 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
b. I have enough money to support my preschool 
child to be active (e.g. take him/her places, pay 
for activities) 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
c. The time I spend doing housework stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
d. The time I spend working stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
e. Looking after my other child/ren stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
I don’t 
have other 
children6
f. I always have a car available when I want to take 
my preschool child somewhere to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
g. It is difficult to get to places for my preschool child 
to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
h. I feel confident that I have the skills to support my 
preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
i. No matter how I feel, I always make sure I give 
my preschool child opportunities to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
D3. This question is about some of your preferences for the types of physical activities your preschool 
child does. (Please circle one response on each line)
a. I prefer to take my preschool child to indoor play centres 
than to outdoor play spaces 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
b. I take my preschool child to different places for him/her to 
be active in because I like the variety even if he/she is 
happy to go to the same place all the time  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
c. I am happy to sit and watch my preschool child play in 
outdoor play spaces for as long as he/she wants to be 
there 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
d. I like to participate with my preschool child when he/she 
is playing in outdoor play spaces 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
e. I prefer to be social with other parents when my 
preschool child is playing in outdoor play spaces 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
f. I get bored watching my preschool child play in outdoor 
play spaces if there is nothing else for me to do 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
g. I like my preschool child to do the activities my older 
children do/did 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
Not 
applicable5
h. I like my preschool child to do the activities I did as a 
child 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
i. I get bored going to the same place for my preschool 
child to be active  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
j. It is important to me that we spend time being physically 
active together as a family  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly
agree5
D4. How confident are you that you could do the following over the next year? (Please circle one response 
in each line):
a. Get my preschool child to participate in at least 
one hour of physical activity every day over the 
next year  
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
b. Get my preschool child to participate in a range of 
physical activities over the next year 
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
c. Get my preschool child to be active when he/she 
is asking to watch TV/video/DVD over the next 
year 
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
d. Get my preschool child to be active when he/she 
wants to play on the computer or play electronic 
games over the next year  
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
e. Limit my preschool child’s screen-based 
entertainment (TV/video/DVD/computer/electronic 
games) to less than 2 hours on any day over the 
next year 
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
f. Say no to my preschool child’s requests to play 
on the computer or electronic games over the 
next year 
Not at all 
confident1
Slightly 
confident2
Moderately 
confident3
Very 
confident4
Extremely 
confident5
Your beliefs and behaviours 
D5. Please tell us how much you agree or disagree with the following statements. (Please circle one 
response in each line):
a. I think that my preschool child should do at least one 
hour of activity every day 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. I am satisfied with the amount of physical activity my 
preschool child does 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
c. I would like my preschool child to do more physical 
activity 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. My preschool child does enough physical activity to 
keep him/her healthy 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. My preschool child does enough physical activity from 
preschool/kinder/childcare for the whole day on days 
when he/she attends, even if he/she is only there for a 
few hours 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. The amount of TV my preschool child watches would 
not affect his/her health 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
D6. This question is about some of the boundaries that you might have for your preschool child.  
(Please circle one response on each line)
a. I limit how much time my preschool child is allowed to 
spend watching TV  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. I limit how much time my preschool child is allowed to 
spend using computer and electronic games  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
c. My preschool child is not allowed to throw balls or play 
ball-games inside the house  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. My preschool child is not allowed to play rough games, 
like rough-and-tumble or running, inside the house 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. I have rules about physical activity to protect my 
preschool child from other people (eg not allowed 
outside the home yard on his/her own)  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. I have rules about physical activity to stop my 
preschool child from hurting him/herself (eg no 
climbing trees) 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
g. I have rules about physical activity to protect my 
preschool child from accidents with traffic (eg always 
holding adult hand near roads)  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
h. My preschool child is able to play freely in the 
backyard whenever he/she wants to 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
i. My preschool child is able to play freely in the street 
whenever he/she wants to  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
j. I take my preschool child outside to play if I think 
he/she has been inside for too long 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
D7. This question is about how much you let your preschool child choose their own activities. Please think 
about the types of things you might do or the things you might let your preschool child do, when 
answering this question. (Please circle one response on each line)
a. I switch off the TV if I think my preschool child 
is watching too much 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
Not
necessary 
for my 
child6
b. I switch off the computer/internet if I think my 
preschool child is using it too much 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
Not
necessary 
for my 
child6
c. I switch off electronic games if I think my 
preschool child is playing too much 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
Not
necessary 
for my 
child6
d. If I did not guide or regulate my preschool 
child’s activity levels, he/she would not be as 
active as he/she should be 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. If I did not guide or regulate my preschool 
child’s TV watching, he/she would watch too 
much 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
Section E: Friends and family 
E1. How often do you attend social gatherings where other adults and children (in addition to those in your 
immediate family) are present? These may be at your home, someone else’s home, in a park or 
playground or other venue. (Please tick one response)
1 Never (go to question E3) 
2 Once a month or less 
3 Once every fortnight 
4 Once a week  
5 Two or more times a week  
E2. This question is about what happens at social gatherings you attend. (Please circle one response on 
each line)
a. When we are at social gatherings (friends, family) 
children and adults are usually active together 
Never/ 
rarely1
Sometimes2
A lot or most 
of the time3
Always4
b. When we are at social gatherings (friends, family) 
children are usually active with each other while 
adults are not active 
Never/ 
rarely1
Sometimes2
A lot or most 
of the time3
Always4
c. When we are at social gatherings (friends, family) 
no one is usually active 
Never/ 
rarely1
Sometimes2
A lot or most 
of the time3
Always4
E3. How often are the following people physically active with your preschool child?  
(Please circle one response on each line.)
Person How often the person plays with your preschool child 
a. You 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Your partner 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
I do not have 
a partner7
c. Siblings 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have siblings7
d. Whole family  together 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
e. Cousins  
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have cousins7
f. Uncles and/or aunts 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have uncles 
or aunts7
g. Grandparents 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have 
grandparents7
h. Your or your partner’s 
friends 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
i. Children of your or your 
partner’s friends 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My and my 
partner’s 
friends do not 
have 
children7
j. Children in the 
neighbourhood/ your 
preschool child’s friends 
(when not at preschool/ 
kinder/childcare) 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
k. Other (please state 
relationship to your 
preschool child 
______________) 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
l. Other (please state 
relationship to your 
preschool child 
______________) 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
E4. How often do the following people provide practical support for your preschool child to be physically 
active? (e.g. take him/her to places to be active, provide money for participation, buy sports 
clothing/equipment/toys). (Please circle one response on each line.)
Person How often the person provides practical support to your preschool child 
a. You 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Your partner 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
I do not have 
a partner6
c. Other (please state 
relationship to your 
preschool child 
______________) 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
d. Other (please state 
relationship to your 
preschool child 
______________) 
Never/ 
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
E5. How often do the following people provide praise or encouragement to your preschool child for being 
physically active? (e.g. say positive or encouraging things to him/her, seem happy that he/she does 
something active). (Please circle one response on each line.)
Person How often the person provides praise or encouragement to your preschool child 
a. You 
Never/ 
Rarely1
Less
than 
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
b. Your partner 
Never/ 
Rarely1
Less
than 
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
I do not have 
a partner6
c. Other (please state relationship 
to your preschool child 
______________) 
Never/ 
Rarely1
Less
than 
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
d. Other (please state relationship 
to your preschool child 
______________) 
Never/ 
Rarely1
Less
than 
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
E6. Please tell us how your preschool child sees other people being physically active. (Please circle one 
response on each line)
a. My preschool child sees me being 
active
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
b. My preschool child sees my partner 
being active
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
I don’t 
have a 
partner5
c. My preschool child sees his/her older 
siblings being active
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
My child 
doesn’t 
have older 
siblings5
d. My preschool child sees other 
children (e.g. friends, cousins) being 
active
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
e. My preschool child sees other adults 
(e.g. uncles/ aunts, teachers) being 
active
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
f. My preschool child sees people 
being active on the TV/video/DVD 
(e.g. dancing, sport)  
Never/ 
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
You’re doing really well . . . just a few more questions . . . 
Section F: Your home 
F1. Please think about the types of toys and equipment that your preschool child has available at home to 
be physically active with. (Please circle ONE response for each item.)
a. Balls (footballs, basketballs, 
tennis balls, baseballs) yes1        no2 n. Scooter yes1        no2
b. Basketball ring yes1        no2 o. Skateboard yes1        no2
c. Bats, racquets, golf clubs yes1        no2 p. Skipping rope  yes1        no2
d. Billy cart yes1        no2 q. Slide yes1        no2
e. Bowls (ten pin, skittles)  yes1        no2
 r. Soft balls and other toys for active 
indoor play yes1        no2
f. Climbing equipment/trees 
suitable for climbing yes1        no2 s. Swimming/wading pool  yes1        no2
g. Cubby house yes1        no2 t. Swings yes1        no2
h. Frisbee  yes1        no2 u. Table tennis table, bats & balls  yes1        no2
i. Gardening tools (appropriate 
for child to use)  yes1        no2 v. Trampoline yes1        no2
j. Pool or beach toys yes1        no2 w. Tricycle/bicycle yes1        no2
k. Roller blades or roller skates yes1        no2 x. Volleyball/badminton net  yes1        no2
l. Safety equipment for activities 
(eg bike helmet, knee guards, 
etc)  
yes1        no2
y. Other (Please specify  
_____________________) yes1        no2
m. Sand pit yes1        no2
 z. Other (Please specify  
_____________________) yes1        no2
Please tell us about your yard where your preschool child is able to play. This may be your front yard, 
your back yard, or your combined front and back yards. 
F2. How big is your yard? (Please tick ONE)
1 no yard at all 
2 no private yard 
3 a small yard (eg unit or courtyard) 
4 a medium yard (eg standard block of land) 
5 a large yard (eg ¼ acre block or larger) 
F3. Which of the following do you have at your home? (Please tick as many as apply)
1 front fence 
2 covered area outdoors (eg patio, decked area, garage, carport) 
3 indoor play areas (eg rumpus room, family room) 
4 none of the above 
F4. Do you live on a cul-de-sac, court or no-through road? (Please tick ONE)
1 yes 2 no 
Please think about the electronic equipment you have in your home. 
F5. Which of the following do you have in your home? (please circle one response for each item)
Equipment/toy Do you have this toy/ equipment Equipment/toy 
Do you have this toy/ 
equipment 
a. Video/DVD player yes1        no2 e. Internet access yes1        no2
b. TV yes1        no2 f. Wii/eye-toy yes1        no2
c. Desktop (PC or 
Macintosh) computer  yes1        no2
g. Playstation©/X-Box©/ 
Gameboy©/Nintendo© yes1        no2
d. Laptop computer yes1        no2
 h. Other electronic equipment 
(please specify)  
_____________________ 
yes1        no2
F6. How many functioning TVs do you have in your house? (Please write the number.)
______________________ 
F7. Does your preschool child have a TV in his/her bedroom? (Please tick ONE)
1 Yes 2 No 
F8. Does your preschool child have a computer or electronic games (e.g. Playstation©/X-box©) in his/her 
bedroom? (Please tick ONE) 
1 Yes 2 No 
Section G: Your local neighbourhood  
For this section, please think about  
your suburb or the local area where you live  
G1. Think about the playgrounds in your local neighbourhood. How much do you agree or disagree with 
the following statements? (Please circle ONE response on each line.)
a. There are many playgrounds in our local 
neighbourhood that are suitable for my preschool child 
to play in 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. The playgrounds in our local neighbourhood have a 
variety of equipment so my preschool child doesn’t get 
bored 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
c. The playgrounds in our local neighbourhood have 
equipment suitable for my preschool child’s age and 
abilities 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. The playgrounds in our local neighbourhood have play 
equipment that is safe for my preschool child to play 
on 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. The playgrounds in our local neighbourhood have 
adequate facilities (such as shade, seating, fences) 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. The playgrounds in our local neighbourhood are free 
from things such as litter, graffiti, vandalism and dog 
droppings 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
g. The playgrounds in our local neighbourhood are well 
used by other children 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
h. My preschool child is safe from strangers in 
playgrounds in our neighbourhood 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
G2. This question is about moving around your local neighbourhood. How much do you agree or disagree 
with the following statements? (Please circle one response on each line.)
a. There are major barriers to walking/ cycling that make it 
hard for my preschool child and I to get from place to 
place (eg major roads, steep hills) 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
b. My preschool child and I would have to cross a busy 
road/major highway to get to areas where he/she can 
play 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
c. There are no lights/crossings/ pedestrian overpasses for 
my preschool child and I to use 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
d. There are no footpaths in our neighbourhood for my 
preschool child and I to use 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
e. My neighbourhood has walking/cycling trails suitable for 
my preschool child and I to use  
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
f. My neighbourhood is safe for children to walk/cycle 
around in the daytime 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
g. My neighbourhood is safe for children 
Strongly 
disagree1
Disagree2
Neither 
agree or 
disagree3
Agree4
Strongly 
agree5
G3. This question is about places your preschool child might go to be physically active. For each place 
listed, please tell us how often your preschool child would usually go there. If your preschool child 
never visits a particular place, please circle “never" on that line. (Please circle one response on each 
line.)
Here is an example 
Venue Please circle how often your preschool child visits this type of venue 
Local playground Never 
Once a 
month or 
less 
Twice a 
month 
Once a 
week 
Twice a 
week 3-4 times a week 
5 or more 
times a 
week 
Playground in another area Never 
Once a 
month or 
less 
Twice a 
month 
Once a 
week 
Twice a 
week 
3-4 times 
a week 
5 or more 
times a 
week 
Venue Please circle how often your preschool child visits this type of venue 
a. Local playground Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
b. Playground in another area Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
c. Parks/ovals (no play equipment) Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
d. Sports venue (eg swimming 
pool) 
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
e. Specialist outdoor activity 
venues (eg Traffic School, Zoo) 
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
f. Indoor play centre Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
g. Family restaurant with play area Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
h. Shopping centre Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
i. Other venue (please specify) 
________________________ 
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
j. Other venue (please specify) 
_________________________ 
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
ID _____________ 
Thank you for your time and help 
with this research 
We hope to conduct similar research to this in the future, examining children’s physical activity patterns. 
If you agree to us contacting you in the future, please provide your details below, and the contact details 
of two close friends or relatives, not living with you, who we can contact in the event that you move 
house. By providing these details you are not agreeing to participate in future research; you are giving 
permission for us to contact you to inform you about future research and invite you to participate. 
 Yes I agree to have my details recorded for future research, and give permission for Deakin 
research staff to contact me or the nominated person below to inform me about future 
research. (Please tick) 
My name:  _____________________________________________ 
My address:   ______________        ________________________________________________ 
Unit/House number                       Street name
 _________________________________________________        ____________ 
Suburb                                                                    Postcode 
My phone number:  
 Home: __________________________  Business: __________________________ 
 Mobile: __________________________ 
Email:  _____________________________________________________________________________ 
Name of two close friends or relatives (in the event I move and cannot be contacted): 
1)  Name:  _________________________________ 
      Address:  _______________________________ 
          _____________________________________ 
          _____________________________________ 
      Phone:  ________________________________ 
      Email:  _________________________________ 
Relationship to you:  _________________________ 
2)  Name:  _________________________________ 
      Address:  _______________________________ 
          _____________________________________ 
          _____________________________________ 
      Phone:  ________________________________ 
      Email:  _________________________________ 
Relationship to you:  _________________________ 

Appendix E:
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Appendix E.1: HAPPY reliability study parent plain language statement and consent form 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
ȱ
Dear Parent/Guardian 
ȱ
Re:ȱTheȱHealthyȱActiveȱPreschoolȱYearsȱ(HAPPY)ȱStudyȱ
ȱ
Weȱwouldȱ likeȱ toȱ inviteȱ youȱ toȱ beȱ partȱ ofȱ ourȱ studyȱ aboutȱ preschoolȱ
children’sȱ physicalȱ activity.ȱWeȱ areȱ investigatingȱ howȱ physicallyȱ activeȱ
preschoolȱ childrenȱ are,ȱ andȱ theȱ thingsȱ thatȱ influenceȱ theirȱ activity.ȱWe 
want to know what you and other parents think! Thisȱstudyȱwillȱhelpȱ
usȱ toȱ developȱ aȱ betterȱ understandingȱ ofȱ preschoolȱ children’sȱ physicalȱ
activity.ȱItȱisȱbeingȱconductedȱbyȱDrȱKylieȱHesketh,ȱProfȱDavidȱCrawford,ȱ
MsȱTrinaȱHinkley,ȱA/ProfȱTonyȱOkelyȱandȱA/ProfȱJoȱSalmon.ȱȱ
ȱ
Weȱwouldȱlikeȱyourȱhelp.ȱWeȱareȱaskingȱyouȱtoȱcompleteȱaȱsurveyȱaboutȱ
theȱtypesȱofȱthingsȱthatȱmightȱinfluenceȱtheȱphysicalȱactivityȱofȱyourȱ3ȱ–ȱ5ȱ
yearȱoldȱchild.ȱTheȱsurveyȱcoversȱthingsȱlike:ȱ
x informationȱ aboutȱ youȱ andȱ yourȱ child,ȱ includingȱ age,ȱ sex,ȱ andȱ
education;ȱȱ
x homeȱ physicalȱ environment,ȱ includingȱ yardȱ space,ȱ toysȱ andȱ
equipment;ȱ
x neighbourhoodȱenvironment,ȱincludingȱparksȱandȱplaygrounds;ȱ
x family/peerȱ supportȱ andȱ encouragement,ȱ includingȱ extendedȱ
familyȱandȱfriends;ȱ
x someȱ ofȱ theȱ thingsȱ youȱ do,ȱ includingȱ work,ȱ housework,ȱ andȱ
physicalȱactivity;ȱ
x rulesȱandȱconcerns;ȱ
x theȱ timeȱ yourȱ childȱ spendsȱwatchingȱ TVȱ andȱ playingȱ electronicȱ
games;ȱandȱ
x theȱ timeȱ yourȱ childȱ spendsȱ outdoors,ȱ bothȱ atȱ homeȱ andȱ inȱ otherȱ
outdoorȱplayȱspaces.ȱ
Theȱaimȱofȱthisȱresearchȱisȱtoȱtestȱwhetherȱquestionsȱdevelopedȱandȱusedȱ
byȱ ourȱ researchȱ teamȱ areȱ reliableȱ andȱ thereforeȱwouldȱ giveȱ usȱ similarȱ
resultsȱ ifȱusedȱ againȱ inȱ theȱ future.ȱThisȱ studyȱ isȱpartȱofȱ aȱ largerȱprojectȱ
currentlyȱtakingȱplaceȱcalledȱ“HealthyȱActiveȱPreschoolȱYearsȱ(HAPPY)”.ȱȱ
Byȱdoingȱthisȱresearchȱweȱareȱableȱtoȱensureȱourȱresearchȱfindingsȱareȱofȱ
theȱhighestȱquality.ȱȱ
ȱ
Appendix E.1: HAPPY reliability study parent plain language statement and consent form 
Ifȱyouȱchooseȱtoȱparticipateȱinȱthisȱstudy,ȱyouȱwillȱbeȱaskedȱtoȱdoȱthreeȱ
things:ȱ
1. Signȱtheȱconsentȱformȱandȱreturnȱitȱtoȱtheȱresearchȱteamȱ
2. Completeȱandȱreturnȱaȱsurveyȱaboutȱyourȱchild’sȱphysicalȱactivityȱ
behaviourȱ(thisȱwillȱtakeȱaboutȱ30ȱminutes)ȱ
3. Completeȱandȱreturnȱanȱidenticalȱsurveyȱaboutȱtwoȱweeksȱlater.ȱȱ
ȱ
Weȱdoȱnotȱanticipateȱanyȱinconvenienceȱorȱdiscomfortȱwillȱbeȱexperiencedȱ
byȱparticipatingȱinȱthisȱresearch,ȱbutȱweȱdoȱacknowledgeȱtheȱdonationȱofȱ
yourȱtime.ȱȱAsȱaȱthankȱyouȱforȱyourȱparticipationȱyouȱwillȱreceiveȱaȱ$10ȱ
giftȱcardȱonȱtheȱcompletionȱofȱtheȱsecondȱsurvey.ȱ
Allȱ informationȱwillȱremainȱcompletelyȱconfidentialȱandȱanonymousȱandȱ
willȱbeȱusedȱforȱresearchȱpurposesȱonly.ȱTheȱinformationȱyouȱprovideȱwillȱ
beȱstoredȱsecurelyȱforȱaȱperiodȱofȱsixȱyearsȱatȱDeakinȱUniversityȱandȱthenȱ
destroyed.ȱOnlyȱthoseȱresearchersȱworkingȱonȱtheȱstudyȱwillȱhaveȱaccessȱ
toȱtheȱdata,ȱandȱidentifiableȱconsentȱformsȱwillȱbeȱstoredȱseparatelyȱtoȱallȱ
otherȱdataȱcollected.ȱThisȱisȱanȱimportantȱresearchȱstudy;ȱhoweverȱyouȱareȱ
underȱnoȱobligationȱ toȱ takeȱpart.ȱ Ifȱyouȱdoȱagreeȱ toȱparticipate,ȱyouȱareȱ
freeȱtoȱwithdrawȱatȱanyȱtime.ȱȱ
If you are happy to take part, please complete the attached consent 
form and the researcher will give you the survey to complete. Pleaseȱ
includeȱyourȱcontactȱdetailsȱsoȱthatȱweȱcanȱprovideȱyouȱwithȱyourȱsecondȱ
surveyȱandȱyourȱgiftȱcardȱuponȱcompletionȱofȱbothȱsurveys.ȱȱ
ȱ
Ifȱyouȱhaveȱanyȱquestionsȱregardingȱthisȱstudy,ȱorȱanyȱconcernsȱarisingȱasȱ
aȱ resultȱ ofȱ participatingȱ inȱ thisȱ study,ȱ pleaseȱ feelȱ freeȱ toȱ contactȱ Janinaȱ
Chapmanȱ onȱ 9244ȱ 5019,ȱ orȱ alternativelyȱ viaȱ emailȱ atȱ
happy@deakin.edu.au.ȱȱȱ
ȱ
Yoursȱsincerelyȱ
ȱ
JaninaȱChapmanȱ
ProjectȱManagerȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
Should you have any concerns about the conduct of this research project, please contact the 
Secretary, Deakin University Human Research Ethics Committee, Research Services, Deakin 
University, 221 Burwood Highway, Burwood VIC 3125. Tel: (03) 9251 7123 (International +61 3 
9251 7123) E-mail: research-ethics@deakin.edu.au. Please quote project no. EC 291-2007
Appendix E.1: HAPPY reliability study parent plain language statement and consent form 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
I,ȱ
_______________________________________________________________________ȱ
ȱ ȱ (pleaseȱwriteȱyourȱfullȱname)ȱ
ȱ
Herebyȱconsentȱ toȱbeȱpartȱofȱaȱhumanȱ researchȱ studyȱ toȱbeȱundertakenȱbyȱDrȱ
KylieȱHesketh,ȱProfȱDavidȱCrawford,ȱMsȱTrinaȱHinkley,ȱA/ProfȱTonyȱOkelyȱandȱ
A/ProfȱJoȱSalmon.ȱIȱunderstandȱthatȱtheȱpurposeȱofȱtheȱresearchȱisȱtoȱgainȱinsightȱ
intoȱtheȱinfluencesȱonȱpreschoolȱchildren’sȱphysicalȱactivityȱbehaviours.ȱȱ
ȱ
Iȱunderstandȱ thatȱ Iȱwillȱbeȱaskedȱ toȱ completeȱaȱ surveyȱ thatȱwillȱ takeȱaboutȱ30ȱ
minutesȱandȱthenȱcompleteȱtheȱsameȱsurveyȱagainȱ2ȱweeksȱlater.ȱȱ
ȱ
Fullȱpostalȱaddressȱ____________________________________________________________ȱ
________________________________________________________Postcode:ȱ_____________ȱ
ȱ
Inȱ caseȱweȱneedȱ toȱ contactȱyouȱ toȱ clarifyȱanyȱofȱyourȱanswersȱpleaseȱprovideȱyourȱ
contactȱdetails:ȱ
Ph:ȱȱ___________________________ȱ Mobile:ȱ________________________________ȱ
Email:ȱȱ____________________________@__________________________________________ȱ
Pleaseȱwriteȱyourȱchild’sȱfullȱname:ȱ______________________________________________ȱ
Iȱacknowledgeȱ
ȱ
1. Thatȱ theȱ aims,ȱ methods,ȱ andȱ anticipatedȱ benefits,ȱ andȱ possibleȱ
risks/hazardsȱofȱtheȱresearchȱstudyȱhaveȱbeenȱexplainedȱtoȱme.ȱ
2. ThatȱIȱvoluntarilyȱandȱfreelyȱgiveȱmyȱconsentȱtoȱmyȱparticipationȱinȱsuchȱ
aȱresearchȱstudy.ȱ
3. Thatȱ Iȱ understandȱ thatȱ aggregated/combinedȱ resultsȱ willȱ beȱ usedȱ forȱ
researchȱ purposesȱ andȱ mayȱ beȱ reportedȱ inȱ scientificȱ andȱ academicȱ
journals.ȱ
4. Thatȱindividualȱresultsȱwillȱnotȱbeȱreleasedȱtoȱanyȱperson.ȱ
5. ThatȱIȱamȱfreeȱtoȱwithdrawȱmyȱconsentȱatȱanyȱtimeȱduringȱtheȱstudy,ȱinȱ
whichȱ eventȱmyȱ participationȱ inȱ theȱ researchȱ studyȱ willȱ immediatelyȱ
cease.ȱ
ȱ
Signature:ȱȱ_________________________________________ȱDate:ȱȱ_____________ȱ
ȱ

Appendix E.2 – HAPPY Study reliability survey 

ID _____________ 
 
The HAPPY Study 
 
Healthy Active  
Preschool Years 
2009
(Survey Number 1) 
Parent/Carer name:  _____________________ 
Child name:  ___________________________ 
If you have any questions contact Janina Chapman on 9244 5019 
IMPORTANT INSTRUCTIONS – 
PLEASE READ 
Thank you for taking the time to complete this survey. We would like the main carer of the child named on the front of 
this survey complete it. It will take you approximately 30 minutes to complete, although this may vary depending on your 
answers. Once you have finished your survey, please return it to the researchers.  
We will refer to your child who is participating in this study as ‘your preschool child’. This does not mean that your child 
has to attend preschool to be included in the study. In fact, we would like to include as many children as possible who do 
not attend preschool. We use this term to refer to children aged three to five years who have not yet started school. 
Throughout this survey, we will refer to some terms that you will need to understand. These terms are: 
x ‘physical activity’ – by this we mean when your preschool child is participating in active play, walking or cycling 
to places, sport or exercise. This includes time at playgrounds or other play spaces (including beaches and 
indoor play spaces), time outdoors in the backyard, and any other time inside when your preschool child is 
being active.  
x ‘your local neighbourhood’ – by this we mean your suburb or the local area in which you live. 
x ‘preschool’ – by this we mean either the preschool or kindergarten that your preschool child attends. Preschool 
generally has a structured program where children attend on specific days of the week for a set period. 
Preschool is often considered to help children get ready for formal schooling, and usually only caters for 
children aged three to five years. This is quite different from ‘childcare’. 
x ‘childcare’ – by this we mean regular child care in a centre or family day care environment, which might be 
where your preschool child attends while you work or study, or do other activities without your preschool child. 
Childcare is often available from early morning until early evening. Childcare can cater for children from around 
six weeks of age until school age. Even if your child’s childcare centre runs a preschool program, we still 
consider this to be childcare. 
x ‘playgroup’ – by this we mean an informal session where mums, dads, grand parents, caregivers, children and 
babies meet together in a relaxed environment. Activities at playgroup are generally either free or low cost, 
and parents and caregivers stay to interact with the other adults and to play with the children. Playgroups cater 
for children from 0-5 years of age. 
Please answer each question by ticking or circling the most suitable option. Where you are asked to write an answer 
please read the question carefully and answer the best you can in the space provided. If you are unsure about how to 
answer a question, please choose the answer that best reflects how you feel. 
When marking your answers on the survey, please clearly tick or circle your response so we can easily see which 
answer you chose. For example: 
When asked to tick your answer, please do so like this: 
 Yes ; No 
When asked to circle your answer, please do so like this: 
Strongly
disagree1
Disagree2
Neither agree 
nor disagree3
Agree4
Strongly
Agree5
Don’t know6
Not
applicable7
If you make an error, please clearly cross out the incorrect answer and choose the correct answer. For example: 
Strongly
disagree1
Disagree2 Neither agree 
nor disagree3
Agree4
Strongly
Agree5
Don’t know6
Not
applicable7
Section A: About you 
Please write today’s date:   _ _ / _ _ / 200 _ 
A1. What is your highest level of schooling? (Please tick ONE)
1 No formal qualifications 
2 Year 10 or equivalent (e.g. School Certificate) 
3 Year 12 or equivalent (e.g. Higher School Certificate) 
4 Trade/apprenticeship/certificate (e.g. hairdresser, chef, plumber) 
5 Diploma (e.g. Business/Accounting) 
6 University degree  
7 Post-graduate qualification (e.g. Graduate Diploma, Masters, PhD) 
Section B: Your preschool child 
Please think about your preschool child (aged 3-5 yrs)  
as you answer these questions. 
B1. How many hours per night does your preschool child usually sleep at the moment? (Please write the number)
Write the number here:  __________ hours
B2. How many hours does your preschool child usually sleep/nap for during the day at the moment? (Please write 
the number. If you preschool child does not usually have a daytime nap, please write ‘0’.)
Write the number here:  __________ hours 
Being a child 
B3. Please tell us how much you agree or disagree with these statements. (Please circle ONE response on each 
line)
a. My preschool child is active by him/herself  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. My preschool child is active with his/her 
siblings (e.g. outdoor play, rough-and-
tumble)
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
My child 
has no 
siblings6
c. My preschool child is active with his/her 
friends(e.g. outdoor play, rough-and-tumble) 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. My preschool child is active with his/her pets 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
We have 
no pets6
e. My preschool child is active for longer when 
with someone else than when on his/her 
own
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. My preschool child is competitive with other 
children when being physically active  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
B4. Please tell us how often your preschool child might do the following things. (Please circle ONE response on 
each line)
a. My preschool child asks for me/my partner to 
be active with him/her 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
I do not 
have a 
partner6
b. My preschool child asks his/her siblings to 
be active with him/her  
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
My child 
has no 
siblings6
c. My preschool child asks people outside our 
immediate family to be active with him/her 
(e.g. uncles, parents’ friends) 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
d. My preschool child asks for opportunities to 
be active (eg going to the park/indoor play 
centre)  
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
e. My preschool child likes to help out with 
active things around the home like gardening 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
f. My preschool child is more likely to watch TV 
than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
We don’t 
have a 
TV6
g. My preschool child is more likely to play 
electronic games than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
We don’t 
have e-
games6
h. My preschool child is more likely to play 
inside/draw/do craft than be active 
Never1 Rarely2 Sometimes3
A lot or 
most of the 
time4
Always5
B5. Below are some reasons that might stop your preschool child from doing more physical activity than he/she 
already does. How much do you agree or disagree with each of the following statements? (Please circle ONE 
response on each line)
a. My preschool child already does a lot of physical activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. My preschool child doesn’t have enough energy to do more 
physical activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. My preschool child doesn’t have enough time to do 
physical activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. My preschool child doesn’t have anyone to be physically 
active with 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. My preschool child just doesn’t enjoy being physically 
active 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. The right facilities are not available for my preschool child 
to do more physical activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
g. My preschool child is too overweight to participate in 
physical activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
h. My preschool child feels uncomfortable with groups of 
children 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
i. My preschool child doesn’t have good enough skills (eg 
kicking, throwing, catching) to do more physical activity  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
j. My preschool child will have more freedom and 
opportunities to be active when he/she is older and more 
mature 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Things your preschool child does 
B6. This question is about some of the physical activities that your preschool child might do. 
THINKING ABOUT THE LAST MONTH, how often does your preschool child USUALLY do the following physical 
activities during a typical WEEK? (Please circle one response for each item) 
a. Walk to kinder/school 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Walk to other destinations 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
c. Walk for exercise, fun or 
pleasure
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
d. Ride a bike/scooter to 
kinder/school  
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
e. Ride a bike/scooter to other 
destinations
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
f. Ride a bike/scooter for fun 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
g. Walk the dog 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
We don’t 
have a 
dog7
h. Play with the dog 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
We don’t 
have a 
dog7
i. Play in the backyard 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
j. Play on a trampoline, swings or 
other equipment 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
k. Use toys/ equipment such as 
bats & balls in his/her play 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
l. Swim in a pool 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
m. Dance to the television or music 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
The following questions are about ORGANISED sports, games or activities that your preschool child does 
during the week and on weekends. Please think about a normal week. By organised sports or activities, we mean 
attending a session at a particular time with a coach, teacher, or trainer. Organised sports or activities may or may not 
involve competition.
B7. THINKING ABOUT THE LAST MONTH, has your preschool child participated in any of the following structured 
activities? Please tick ‘Yes’ or ‘No’ for each activity. Please also complete how many times a week your child 
participates in this activity. 
a. Swimming 1 Yes 2 No ____________________  times per week 
b. Kindy gym/gymbaroo 1 Yes 2 No ____________________  times per week 
c. Dance/callisthenics 1 Yes 2 No ____________________  times per week 
d. Auskick/football 1 Yes 2 No ____________________  times per week 
e. Soccer 1 Yes 2 No ____________________  times per week 
f. Other (please specify below) 
 ___________________________ ____________________  times per week 
 ___________________________ ____________________  times per week 
B8. During a typical week does your preschool child attend playgroup? (please tick one response) 
1 Yes 2 No 
If yes, how many times per week does your preschool child attend playgroup? 
________________ times 
B9. Thinking about the last month, which of the following indoor LEISURE activities does your preschool child 
USUALLY do during a typical WEEK? 
For this question, please think about the time your child is not at preschool or childcare. 
Please circle either ‘Yes’ or ‘No’ for each item.  
For items you have circled ‘Yes’, please write the TOTAL time your preschool child participates in the activity for the 
WHOLE working/school week (that is, Monday to Friday). Please also write the TOTAL time your preschool child 
participates in the activity for the WHOLE weekend (that is, Saturday & Sunday).  
If you circle ‘Yes’ for an activity and your child only participates in that activity during either the working/ school week 
or the weekend, please write ‘0’ in the TOTAL hours column for the period they do not do that activity. 
Here is an example 
During a typical WEEK what leisure 
activities does your preschool child 
usually do? 
Does your preschool child 
usually do this activity? 
(please circle ONE answer 
for each)
TOTAL
hours/minutes
Monday-Friday
TOTAL
hours/minutes
Saturday & Sunday 
TV/videos/DVDs Yes1       No2 15hrs 6hrs 30mins 
Playstation© / Nintendo©/ X-Box©/ 
Gameboy©/ computer games 
Yes1       No2 0 2hrs 0mins 
During a typical WEEK what leisure 
activities does your preschool child 
usually do? 
Does your preschool child 
usually do this activity? 
(please circle ONE answer 
for each)
TOTAL
hours/minutes
Monday-Friday
TOTAL
hours/minutes
Saturday & Sunday 
a. TV/videos/DVDs Yes1       No2
b. Playstation© / Nintendo©/ X-Box©/ 
Gameboy©/ computer games Yes1       No2
c. Wii™/Eye Toy Yes1       No2
d. Computer / internet (excluding 
games) Yes1       No2
e. Quiet play (e.g. Lego™, books, 
train set, dolls, board games, craft) Yes1       No2
f. Imaginary games (e.g. dress ups, 
imitating TV characters) Yes1       No2
 
Section C: Being a parent 
Please answer these questions with your preschool child in mind. 
C1. This question is about concerns you might have for your preschool child. Please indicate how much you agree 
or disagree with the following concerns. (Please circle one response on each line)
a. I am concerned that my preschool child is overweight 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
b. I am concerned about my preschool child becoming 
overweight in the future 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
c. I am concerned about my preschool child having a 
traffic accident when he/she is being physically active in 
our neighbourhood 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
d. I am concerned about stranger danger when my 
preschool child is being physically active in our 
neighbourhood
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
e. I am concerned about my preschool child getting hurt 
(e.g. falling out of a tree) when he/she is being 
physically active 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
f. I am concerned about my preschool child not getting 
enough physical activity 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
g. I am concerned that my preschool child watches too 
much TV/videos/DVDs 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
h. I am concerned that my preschool child spends too 
much time on the computer 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
i. I am concerned that my preschool child spends too 
much time playing electronic games (such as X-Box, 
Playstation, GameBoy) 
Strongly
disagree1
Disagree2
Neither agree 
or disagree3
Agree4
Strongly
agree5
C2. Please state how often the following statements apply to you and your family situation.  
(Please circle one response on each line)
a. I am too tired to support my preschool child to be 
active (e.g. play outside with him/her, take 
him/her to park) 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
b. I have enough money to support my preschool 
child to be active (e.g. take him/her places, pay 
for activities) 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
c. The time I spend doing housework stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
d. The time I spend working stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
I don’t 
work6
e. Looking after my other child/ren stops me from 
supporting my preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
I don’t 
have other 
children6
f. I always have a car available when I want to take 
my preschool child somewhere to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
g. It is difficult to get to places for my preschool child 
to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
h. I feel confident that I have the skills to support my 
preschool child to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
i. No matter how I feel, I always make sure I give 
my preschool child opportunities to be active 
Never1 Rarely2 Sometimes3
A lot or most 
of the time4
Always5
C3. This question is about some of your preferences for the types of physical activities your preschool child does. 
(Please circle one response on each line)
a. I prefer to take my preschool child to indoor play centres 
than to outdoor play spaces 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. I take my preschool child to different places for him/her to 
be active in because I like the variety even if he/she is 
happy to go to the same place all the time
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. I am happy to sit and watch my preschool child play in 
outdoor play spaces for as long as he/she wants to be 
there
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. I like to participate with my preschool child when he/she 
is playing in outdoor play spaces 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. I prefer to be social with other parents when my 
preschool child is playing in outdoor play spaces 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. I get bored watching my preschool child play in outdoor 
play spaces if there is nothing else for me to do 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
g. I like my preschool child to do the activities my older 
children do/did 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Not
applicable6
h. I like my preschool child to do the activities I did as a 
child 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
i. I get bored going to the same place for my preschool 
child to be active  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
j. It is important to me that we spend time being physically 
active together as a family  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
C4. How confident are you that you could do the following over the next year? (Please circle one response in each 
line):
a. Get my preschool child to participate in at least 
one hour of physical activity every day over the 
next year
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
b. Get my preschool child to participate in a range of 
physical activities over the next year 
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
c. Get my preschool child to be active when he/she 
is asking to watch TV/video/DVD over the next 
year
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
d. Get my preschool child to be active when he/she 
wants to play on the computer or play electronic 
games over the next year
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
e. Limit my preschool child’s screen-based 
entertainment (TV/video/DVD/computer/electronic 
games) to less than 2 hours on any day over the 
next year 
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
f. Say no to my preschool child’s requests to play 
on the computer or electronic games over the 
next year 
Not at all 
confident1
Slightly
confident2
Moderately
confident3
Very
confident4
Extremely
confident5
You’re about half-way through and doing well. 
 
- 
      
Your beliefs and behaviours 
C5. Please tell us how much you agree or disagree with the following statements. (Please circle one response in 
each line):
a. I think that my preschool child should do at least one 
hour of activity every day 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. I am satisfied with the amount of physical activity my 
preschool child does 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. I would like my preschool child to do more physical 
activity 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. My preschool child does enough physical activity to 
keep him/her healthy 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. My preschool child does enough physical activity from 
preschool/kinder/childcare for the whole day on days 
when he/she attends, even if he/she is only there for a 
few hours 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. The amount of TV my preschool child watches would 
not affect his/her health 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
C6. This question is about some of the boundaries that you might have for your preschool child.  
(Please circle one response on each line)
a. I limit how much time my preschool child is allowed to 
spend watching TV  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. I limit how much time my preschool child is allowed to 
spend using computer and electronic games  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. My preschool child is not allowed to throw balls or play 
ball-games inside the house  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. My preschool child is not allowed to play rough games, 
like rough-and-tumble or running, inside the house 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. I have rules about physical activity to protect my 
preschool child from other people (eg not allowed 
outside the home yard on his/her own)  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. I have rules about physical activity to stop my 
preschool child from hurting him/herself (eg no 
climbing trees) 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
g. I have rules about physical activity to protect my 
preschool child from accidents with traffic (eg always 
holding adult hand near roads)  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
h. My preschool child is able to play freely in the 
backyard whenever he/she wants to 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
i. My preschool child is able to play freely in the street 
whenever he/she wants to
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
j. I take my preschool child outside to play if I think 
he/she has been inside for too long 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
C7. This question is about how much you let your preschool child choose their own activities. Please think about 
the types of things you might do or the things you might let your preschool child do, when answering this 
question. (Please circle one response on each line)
a. I switch off the TV if I think my preschool child 
is watching too much 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Not
necessary
for my 
child6
b. I switch off the computer/internet if I think my 
preschool child is using it too much 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Not
necessary
for my 
child6
c. I switch off electronic games if I think my 
preschool child is playing too much 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Not
necessary
for my 
child6
d. If I did not guide or regulate my preschool 
child’s activity levels, he/she would not be as 
active as he/she should be 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. If I did not guide or regulate my preschool 
child’s TV watching, he/she would watch too 
much
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
Section D: Friends and family 
D1. How often do you attend social gatherings where other adults and children (in addition to those in your 
immediate family) are present? These may be at your home, someone else’s home, in a park or playground or 
other venue. (Please tick one response)
1 Never (go to question D3) 
2 Once a month or less 
3 Once every fortnight 
4 Once a week  
5 Two or more times a week  
D2. This question is about what happens at social gatherings you attend. (Please circle one response on each line)
a. When we are at social gatherings (friends, family) 
children and adults are usually active together 
Never/
rarely1
Sometimes2
A lot or most 
of the time3
Always4
b. When we are at social gatherings (friends, family) 
children are usually active with each other while 
adults are not active 
Never/
rarely1
Sometimes2
A lot or most 
of the time3
Always4
c. When we are at social gatherings (friends, family) 
no one is usually active 
Never/
rarely1
Sometimes2
A lot or most 
of the time3
Always4
D3. How often are the following people physically active with your preschool child?  
(Please circle one response on each line.)
Person How often the person plays with your preschool child 
a. You
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Your partner 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
I do not have 
a partner7
c. Siblings 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have siblings7
d. Whole family  together 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
e. Cousins
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have cousins7
f. Uncles and/or aunts 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have uncles 
or aunts7
g. Grandparents 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My preschool 
child does not 
have
grandparents7
h. Your or your partner’s 
friends
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
i. Children of your or your 
partner’s friends 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
My and my 
partner’s
friends do not 
have
children7
j. Children in the 
neighbourhood/ your 
preschool child’s friends 
(when not at preschool/ 
kinder/childcare) 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
k. Other (please state 
relationship to your 
preschool child 
______________)
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
l. Other (please state 
relationship to your 
preschool child 
______________)
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
D4. How often do the following people provide practical support for your preschool child to be physically active? 
(e.g. take him/her to places to be active, provide money for participation, buy sports clothing/equipment/toys). 
(Please circle one response on each line.)
Person How often the person provides practical support to your preschool child 
a. You
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
b. Your partner 
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
I do not have 
a partner7
c. Other (please state 
relationship to your 
preschool child 
______________)
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
d. Other (please state 
relationship to your 
preschool child 
______________)
Never/
Rarely1
Less than 
once a 
week2
1-2 times a 
week3
3-4 times 
a week4
5-6 times a 
week5
Daily6
D5. How often do the following people provide praise or encouragement to your preschool child for being 
physically active? (e.g. say positive or encouraging things to him/her, seem happy that he/she does something 
active). (Please circle one response on each line.)
Person How often the person provides praise or encouragement to your preschool child 
a. You
Never/
Rarely1
Less
than
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
b. Your partner 
Never/
Rarely1
Less
than
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
I do not have 
a partner7
c. Other (please state relationship 
to your preschool child 
______________)
Never/
Rarely1
Less
than
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
d. Other (please state relationship 
to your preschool child 
______________)
Never/
Rarely1
Less
than
once a 
week2
1-2 times a 
week3
3-4 times a 
week4
5-6 times 
a week5
Daily6
D6. Please tell us how your preschool child sees other people being physically active. (Please circle one response 
on each line)
a. My preschool child sees me being 
active
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
b. My preschool child sees my partner 
being active
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
I don’t 
have a 
partner7
c. My preschool child sees his/her older 
siblings being active
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
My child 
doesn’t
have older 
siblings7
d. My preschool child sees other 
children (e.g. friends, cousins) being 
active
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
e. My preschool child sees other adults 
(e.g. uncles/ aunts, teachers) being 
active
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
f. My preschool child sees people 
being active on the TV/video/DVD 
(e.g. dancing, sport)  
Never/
rarely1
Once a 
fortnight or 
less2
Once a 
week3
2-3 times 
a week4
4-5 times a 
week5
6 or more 
times a 
week6
You’re doing really well . . . just a few more questions . . . 
 
Section E: Your home 
E1. Please think about the types of toys and equipment that your preschool child has available at home to be 
physically active with. (Please circle ONE response for each item.)
a. Balls (footballs, basketballs, 
tennis balls, baseballs) yes1 no2 n. Scooter yes1 no2
b. Basketball ring yes1 no2 o. Skateboard yes1 no2
c. Bats, racquets, golf clubs yes1 no2 p. Skipping rope  yes1 no2
d. Billy cart yes1 no2 q. Slide yes1 no2
e. Bowls (ten pin, skittles)  yes1 no2
 r. Soft balls and other toys for active 
indoor play yes1 no2
f. Climbing equipment/trees 
suitable for climbing yes1 no2 s. Swimming/wading pool yes1 no2
g. Cubby house yes1 no2 t. Swings yes1 no2
h. Frisbee yes1 no2 u. Table tennis table, bats & balls  yes1 no2
i. Gardening tools (appropriate 
for child to use) yes1 no2 v. Trampoline yes1 no2
j. Pool or beach toys yes1 no2 w. Tricycle/bicycle yes1 no2
k. Roller blades or roller skates yes1 no2 x. Volleyball/badminton net  yes1 no2
l. Safety equipment for activities 
(eg bike helmet, knee guards, 
etc)
yes1 no2
y. Other (Please specify  
_____________________) yes1 no2
m. Sand pit yes1 no2
 z. Other (Please specify  
_____________________) yes1 no2
Please think about the electronic equipment you have in your home. 
E2. Which of the following do you have in your home? (please circle one response for each item)
Equipment/toy Do you have this toy/ equipment Equipment/toy 
Do you have this toy/ 
equipment 
a. Video/DVD player yes1 no2 e. Internet access yes1 no2
b. TV yes1 no2 f. Wii/eye-toy yes1 no2
c. Desktop (PC or 
Macintosh) computer  yes1 no2
g. Playstation©/X-Box©/ 
Gameboy©/Nintendo© yes1 no2
d. Laptop computer yes1 no2
 h. Other electronic equipment 
(please specify)  
_____________________
yes1 no2
E3. How many functioning TVs do you have in your house? (Please write the number.)
______________________
E4. Does your preschool child have a TV in his/her bedroom? (Please tick ONE)
1 Yes 2 No 
E5. Does your preschool child have a computer or electronic games (e.g. Playstation©/X-box©) in his/her 
bedroom? (Please tick ONE) 
1 Yes 2 No 
Section F: Your local neighbourhood  
For this section, please think about  
your suburb or the local area where you live  
F1. Think about the playgrounds in your local neighbourhood. How much do you agree or disagree with the 
following statements? (Please circle ONE response on each line.)
a. There are many playgrounds in our local 
neighbourhood that are suitable for my preschool child 
to play in 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. The playgrounds in our local neighbourhood have a 
variety of equipment so my preschool child doesn’t get 
bored
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. The playgrounds in our local neighbourhood have 
equipment suitable for my preschool child’s age and 
abilities 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. The playgrounds in our local neighbourhood have play 
equipment that is safe for my preschool child to play 
on
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. The playgrounds in our local neighbourhood have 
adequate facilities (such as shade, seating, fences) 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. The playgrounds in our local neighbourhood are free 
from things such as litter, graffiti, vandalism and dog 
droppings
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
g. The playgrounds in our local neighbourhood are well 
used by other children 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
h. My preschool child is safe from strangers in 
playgrounds in our neighbourhood 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
F2. This question is about moving around your local neighbourhood. How much do you agree or disagree with the 
following statements? (Please circle one response on each line.)
a. There are major barriers to walking/ cycling that make it 
hard for my preschool child and I to get from place to 
place (eg major roads, steep hills) 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
b. My preschool child and I would have to cross a busy 
road/major highway to get to areas where he/she can 
play
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
c. There are no lights/crossings/ pedestrian overpasses for 
my preschool child and I to use 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
d. There are no footpaths in our neighbourhood for my 
preschool child and I to use 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
e. My neighbourhood has walking/cycling trails suitable for 
my preschool child and I to use  
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
f. My neighbourhood is safe for children to walk/cycle 
around in the daytime 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
g. My neighbourhood is safe for children 
Strongly
disagree1
Disagree2
Neither
agree or 
disagree3
Agree4
Strongly
agree5
F3. This question is about places your preschool child might go to be physically active. For each place listed, 
please tell us how often your preschool child would usually go there. If your preschool child never visits a 
particular place, please circle “never" on that line. (Please circle one response on each line.)
Here is an example 
Venue Please circle how often your preschool child visits this type of venue 
Local playground Never
Once a 
month or 
less 
Twice a 
month
Once a 
week
Twice a 
week 3-4 times a week 
5 or more 
times a 
week
Playground in another area Never
Once a 
month or 
less 
Twice a 
month
Once a 
week
Twice a 
week
3-4 times 
a week 
5 or more 
times a 
week
Venue Please circle how often your preschool child visits this type of venue 
a. Local playground Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
b. Playground in another area Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
c. Parks/ovals (no play equipment) Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
d. Sports venue (eg swimming 
pool)
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
e. Specialist outdoor activity 
venues (eg Traffic School, Zoo) 
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
f. Indoor play centre Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
g. Family restaurant with play area Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
h. Shopping centre Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
i. Other venue (please specify) 
________________________
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
j. Other venue (please specify) 
_________________________
Never1
Once a 
month or 
less2
Twice a 
month3
Once a 
week4
Twice a 
week5
3-4 times 
a week6
5 or more 
times a 
week7
 Thank you for finishing this survey. We greatly appreciate the time and 
effort this has taken you.  
Please return this survey to the researchers.  
We will send you the second survey in about 2 weeks with a reply-paid 
envelope for you to return it to us. 
 

Appendix E.3 – HAPPY reliability study parent letter to accompany second survey 
School of Exercise and Nutrition Sciences 
Melbourne Campus at Burwood 
221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone: 9244 6613 Facsimile: 9244 6017
Healthy Active Preschool Years  
(HAPPY) Study 
August 2009 
 
 
Dear Parent, 
 
You may recall you kindly filled in a survey for us at the Just Swimming Centre a 
couple of weeks ago. Many thanks for participating in the HAPPY Study, we 
appreciate your time! Just to remind you, we are investigating how physically active 
preschool children are, and the things that influence their activity. The aim of this 
research is to test whether questions developed and used by our research team are 
reliable and therefore would give us similar results if used again in the future. By 
doing this research we are able to ensure our research findings are of the highest 
quality. In order to do this we need people to fill in the same questionnaire on two 
separate occasions. 
 
Enclosed is a survey identical to the one you completed about two weeks ago. We 
would really appreciate it if you could complete this second and final survey and 
return it in the reply-paid envelope enclosed as soon as possible. Once we receive 
this survey from you, we will send you your Body Shop gift voucher to thank you for 
your time and effort. 
 
In the meantime, if you have any questions or change your contact details, please call 
Denise on 9251 7262. 
 
Again, many thanks for your help. 
 
 
Kind regards 
 
Denise Azar 
The HAPPY Study

Appendix F:
Details about recoded variables
(Chapter Seven) 
Table F.1 Recoded variables for individual level correlates of 
preschool children’s physical activity 
 

Appendix F: Details about recoded variables (Chapter Seven) 
Table F.1 Recoded variables for individual level correlates of preschool children’s physical activity 
Question number and 
construct 
Items Original scale value Recoded value 
C13 Walk to kinder/school; walk to other destinations; walk for exercise; fun or pleasure; ride a 
bike/scooter to kinder/school; ride a bike/scooter to other destinations; ride a bike/scooter for fun; 
walk the dog; play with the dog; play in the backyard; play on a trampoline; swings or other 
equipment; use toys/equipment such as bats & balls in his/her play; swim in a pool 
Items for walking and riding/scootering to kinder/school and other destinations combined to form 
composite for active transport 
Other items combined to form composite for non-organised activities 
Never/rarely = 1 0 
Active transport & non-
organised activities 
Less than once a week = 2 0.5 
One to two times a week = 3 1.5 
Three to four times a week = 4 3.5 
Five to six times a week = 5 5.5 
Daily = 6 7 
We don’t have a dog (where 
appropriate) = 7 
0
C10  Active by him/herself Strongly disagree = 1 0 
Child active by 
him/herself
Disagree = 2 0 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 1 
C11 Requests parent/partner; requests siblings to be active; asks for opportunities to be active; more 
likely to watch TV; more likely to play e-games; more likely to play inside/ draw/do craft than be 
active  
Coded to represent “often” and “not often” responses 
Never = 1 0.0
Child’s requests and 
preferences for 
physical activity 
Rarely = 2 0.0 
Sometimes = 3 0.0 
A lot/most of the time = 4 1.0 
Always = 5 1.0 
Requests partner to be active; requests siblings to be active; more likely to watch TV; more likely 
to play e-games (additional response option) 
Not applicable = 6 0.0 
C12 Already does enough activity (reverse scored); doesn’t have enough energy; time; skills; anyone to 
be active with; doesn’t enjoy; facilities not available; too overweight; uncomfortable with groups; 
more freedom when older 
All items combined to form composite score 
Strongly disagree = 1 -2.0 
Child constraints Disagree = 2 -1.0 
Neither agree nor disagree = 3 0.0 
Agree = 4 1.0 
Strongly Agree = 5 2.0 
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Table G.1 Recoded variables for parental and social correlates of preschool children’s physical activity 
Question number 
and construct 
Items Original scale value Recoded value 
D1 Concerns about: child overweight; traffic; stranger danger; injury; not getting enough physical activity; 
watching too much TV/video/DVD; too much time on computer; too much time playing electronic 
games
All items combined to form composite for parental concerns 
Strongly disagree = 1 -2 
Parental concerns Disagree = 2 -1 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 2 
D2 Too tired; housework; other children; difficult to get places;  Never = 1 0 
Parental constraints Rarely = 2 1 
 Sometimes = 3 2 
 A lot = 4 3 
Always = 5 4 
Confident have skills to support child’s PA; always make sure child has active opportunities 
All above D2 items combined to form composite for parental constraints 
Never = 1 4 
Rarely = 2 3 
 Sometimes = 3 2 
 A lot = 4 1 
Always = 5 0 
 Have enough money; work; car available Never = 1 0 
Rarely = 2 0 
 Sometimes = 3 0 
 A lot = 4 1 
Always = 5 1 
D3 Prefer indoor play spaces; like to participate; prefer to be social while child being active; get bored 
watching; prefer child do same activities as older children; prefer child do activities I did; get bored in 
same place; important to spend time being active as family. 
Strongly disagree = 1 0 
Parental preferences Disagree = 2 0 Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 1 
 Prefer child do same activities as older children (additional response option) Not applicable = 6 0 
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Table G.1 Recoded variables for parental and social correlates of preschool children’s physical activity 
Question number 
and construct 
Items Original scale value Recoded value 
D4 Confidence in: get child to participate in 1 hr of PA; get child to participate in range of activities; get 
child to be active when asking to play e-games; limit screen-based entertainment; say no to child’s 
requests to play computer/ electronic games 
Items combined to form composite for parental confidence 
Not at all confident = 1 0 
Parental confidence Slightly confident = 2 1 
Moderately confident = 3 2 
 Very confident = 4 3 
Extremely confident = 5 4 
D5 Child should do at least one hour of PA; satisfied with amount of PA; like child to do more PA; child 
does enough PA for health; child does enough PA during care hours so no need for PA outside care 
hours on those days; amount of TV wouldn’t affect child’s health. 
Strongly disagree = 1 0 
Parental beliefs Disagree = 2 0 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 1 
D6 Limit TV; limit computer & e-games; no throwing balls/play ball-games in house; no playing rough 
games in house; rules about PA to protect child from other people; rules about PA to protect child 
from injury; rules about PA to protect child from traffic; child play freely in backyard; child play freely in 
street; take child outside to play if inside too long. 
Strongly disagree = 1 0 
Parental rules Disagree = 2 0 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 1 
D7 Switch off TV; switch off computer; switch off electronic games; child would watch too much TV if not 
regulated.
Strongly disagree = 1 1 
Parental regulation of 
screen behaviours and 
physical activity 
Disagree = 2 1 
Neither agree nor disagree = 3 1 
Agree = 4 2 
Strongly Agree = 5 2 
 Switch off TV; switch off computer; switch off electronic games (additional response option) Not necessary for my child = 6 0 
C10  Active with others; active for longer with others; competitive when active with others; active with 
siblings; active with pets. 
Strongly disagree = 1 0 
Interactive physical 
activity behaviours 
Disagree = 2 0 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 1 
Active with siblings/pets (additional response option) Not applicable = 6 0 
 A lot or most of the time = 3 1 
Always = 4 1 
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Table G.1 Recoded variables for parental and social correlates of preschool children’s physical activity 
Question number 
and construct 
Items Original scale value Recoded value 
E2 Physical activity of children and adults at social gatherings: children and adults usually active 
together; children usually active, adults not; no one is usually active. 
Never/rarely = 1 0 
Social gathering 
physical activity 
Sometimes = 2 0 
E3 Frequency of people being physically active with preschool child 
You, your partner, siblings, whole family together, cousins, uncles and/or aunts, grandparents, your or 
your partner’s friends, children of your or your partner’s friends, children in the neighbourhood/your 
preschool child’s friends (when not at preschool/kinder/childcare) 
Never/rarely = 1 0 
Interactive physical 
activity 
Less than once a week = 2 0.5 
1-2 times a week = 3 1.5 
3-4 times a week = 4 3.5 
5-6 times a week = 5 5.5 
Daily = 6 7 
 Items for respondent’s partner, child’s siblings, cousins, uncles/aunts, grandparents, children of 
parents’ friends (additional response option) 
Items for “mother” and “father” interactive PA (determined by respondent’s sex) were summed to 
create a composite score for parental interactive PA 
Items for siblings, whole family together, cousins, uncles/aunts and grandparents combined to form 
composited for family interactive PA 
Not applicable = 7 0 
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Table G.1 Recoded variables for parental and social correlates of preschool children’s physical activity 
Question number 
and construct 
Items Original scale value Recoded value 
E6 Frequency preschool child sees: parent; parent’s partner; his/her older siblings; other adults; people 
on TV being active 
Never/rarely = 1 0 
Active role models Once a fortnight or less = 2 0.5 
Once a week = 3 1.0 
2-3 times a week = 4 2.5 
4-5 times a week = 5 4.5 
6 times a week or more = 6 6.5 
 Items for respondent’s partner, child’s siblings (additional response option) 
Items for child’s mother and father summed to form composite for parental PA role modelling. 
All items combined to form composite for total frequency of PA role models. 
All items except people on TV being active combined to form composite for total frequency of 
proximal PA role models. 
Not applicable = 7 0 
E4 Frequency of logistic support being provided to preschool child by father Never/rarely = 1 0 
Logistic support Less than once a week = 2 0.5 
1-2 times a week = 3 1.5 
3-4 times a week = 4 3.5 
5-6 times a week = 5 5.5 
Daily = 6 7 
E5
Emotional support 
Frequency of praise/encouragement being provided to preschool child: you, your partner Never/rarely = 1 0 
Less than once a week = 2 0.5 
1-2 times a week = 3 1.5 
3-4 times a week = 4 3.5 
5-6 times a week = 5 5.5 
Daily = 6 7 
 Items for respondent’s partner 
Items summed to form composite for parental emotional support. 
Not applicable = 7 0 
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Table H.1 Recoded variables for home and neighbourhood correlates of preschool children’s physical activity 
Question number 
and construct 
Items Original scale value Recoded value 
G1 Many suitable playgrounds, playgrounds have variety of equipment, playgrounds have suitable 
equipment, safe equipment, adequate facilities (shade, seating), well used by other children 
All items combined to form composite for neighbourhood playground suitability 
Strongly disagree = 1 -2 
Availability and 
suitability of 
playgrounds in local 
neighbourhood
Disagree = 2 -1 
Neither agree nor disagree = 3 0 
Agree = 4 1 
Strongly Agree = 5 2 
G2 Major barriers (steep hills), have to cross busy road, no lights/crossings, no footpaths,  Strongly disagree = 1 2 
Neighbourhood
constraints to active 
transport 
Disagree = 2 1 
Neither agree nor disagree = 3 0 
Agree = 4 -1 
Strongly Agree = 5 -2 
Has walking/cycling trails, safe for children to walk around, safe for children Strongly disagree = 1 -2 
 Disagree = 2 -1 
 Neither agree nor disagree = 3 0 
 Agree = 4 1 
 Strongly Agree = 5 2 
 All G2 items combined to form composite for constraints to active transport in local neighbourhood   
G3 Local playground, playground in another area, parks/ovals, sport venue (swimming pool), specialist 
outdoor activity venue (Traffic School, Zoo), indoor play centre, family restaurant with play area, 
shopping centre  
All items combined to form composite for frequency of visits to active play spaces 
Never/rarely = 1 0 
Frequency of visits to 
active play spaces 
Once a month or less = 2 0.25 
Twice a month = 3 0.5 
Once a week = 4 1.0 
Twice a week = 5 2.0 
  3-4 times a week = 6 3.5 
5 or more times a week = 7 6.0 
 
